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INTRODUCTION 

A  cooperative  project  was  set  up  by  the  Agricultural  Research  Service  with  the  Cali- 
fornia Institute  of  Technology  shortly  before  the  Bikini  bomb  was  exploded  in  1946 
("Operation  Crossroads").  The  cooperative  project  has  isolated  and  maintained  a  large 
number  of  translocations  and  other  chromosomal  rearrangements  from  corn  material 
treated  with  ionizing  radiations. 

The  cooperative  arrangement  is  now  being  terminated  after  13  years  of  intensive 
study.  Dr.  E.  G.  Anderson  of  the  Institute  is  preparing  the  translocation  and  inversion 
stocks  for  a  seed  pool  that  can  be  drawn  from  by  corn  geneticists  and  cytogeneticists 
as  needs  for  these  radiation -induced  markers  materialize. 

Each  translocation  and  inversion  stock  is  characterized  by  certain  cytological 
features.  These  features  pertain  to  the  chromosome  or  chromosomes  involved  and  the 
position  of  the  breakages  induced  by  the  various  ionizing  radiations.  An  accurate  place- 
ment of  breakage  points  is  the  aim  in  cytological  studies  involving  translocations  and 
inversions. 

The  data  presented  have  resulted  from  studies  that  were  repeated  whenever  succes- 
sive generations  of  a  translocation  or  inversion  became  available.  Breakage  point 
positions  established  by  the  use  of  only  a  single  plant  are  not  well  fixed;  therefore  a  seed 
stock  carrying  a  certain  arrangement  of  chromosome  break  positions  may  be  missing 
from  the  seed  pool  being  organized. 

Originally  this  project  concentrated  on  detecting  the  presence,  determining  the 
character,  and  comparing  the  prevalence  of  the  chromosomal  rearrangements  produced 
by  ionizing  radiations  from  different  sources.  As  time  passed  the  emphasis  shifted  to  the 
isolation  and  maintenance  of  translocations  and  inversions,  irrespective  of  source  of 
irradiation.  It  is  planned  that  these  translocations  and  inversions  will  constitute  a  nucleus 
to  which  other  radiation-produced  markers  may  be  added. 

Essential  data  are  herein  reported  to  make  this  initial  collection  useful  to  others. 
The  report  supplements  data  of  an  earlier  publication  of  the  Crops  Research  Division 1 
by  the  addition  of  two  translocation  series  and  the  inclusion  of  a  list  of  the  numerous 
inversions  detected  and  isolated.  All  translocation  data  are  arranged  in  order  in  a 
summary  table  according  to  the  chromosomes  involved  and  the  breakage  point  position 
along  each  chromosome  arm. 


iCooperative  investigation  between  the  Crops  Research  Division,  Agricultural  Research  Service,  U.S.D.A.,  and  the  California 
Institute  of  Technology,  Pasadena,  Calif. 

?  Longley,  A.  E.  Breakage  points  for  twocorn  translocation  series  maintained  at  the  California  Institute  of  Technology.  U.S.  Dept. 
Agr.,  Agr.  Res.  Serv.  ARS  34-4.  31  pp.  1958. 


MATERIALS  AND  METHODS 


It  was  planned  to  subdivide  the  data  not  ready  for  publication  in  1958  into  three  addi- 
tional series.  This  plan  has  been  modified,  and  the  first  series  of  this  report  (series  3), 
involving  irradiation  of  corn  seed,  combines  the  data  from  several  lesser  series.  The 
second  series  (series  4)  tabulates  the  data  for  altered  chromosomes  induced  by  treating 
corn  pollen  with  1,000  r.  X-ray  exposures. 

The  following  tabulation  will  serve  as  a  key  to  tie  symbol  numbers  to  a  definite 
ionizing  radiation  treatment  and  group. 


Seed  Treated 


Miscellaneous  X-ray  treat- 
ments (early)   

X-ray  5,000  r.  

X-ray  10,000  r.  


X-ray  15,000  r. 


X-ray  20,000  r. 

X-ray  25,000  r. 

Bikini  Lot  1  

Bikini  Lot  2  


Bikini  Lot  3 


Bikini  Lot  6  — 
Bikini  Lot  7  — 

Eniwetok  E-2- 


Eniwetok  E-3  

Oak  Ridge  15,000  r.  gamma 

20,000  r. 

40,000  r. 
Miscellaneous  radiation 
treatments  (late)  


^1  All  symbol  numbers  with  letters. 

(Lower-case  letters  indicate  permanent 
5068  to  5098;  5156  to  5179 
5188;  6067  to  6061;  6178  to  6200;  6673  to 
7043. 

^4394  to  4398;  4456  to  4484;  4573  to  4597; 

4773  to  4791;  4861  to  4898;  4963  to  4997; 
<  5355  to  5386;  5752  to  5800;  5863  to  5896; 
I  6261  to  6293;  6353  to  6373;  6462  to  6498; 


{ 


symbols) 

6697;  7036  to 

4662  to  4698 
5253  to  5300 
5951  to  5982 
6557  to  6600 


L6653  to  6671. 

f 5391  to  5393;  5453  to  5499;  5557  to  5597;  5651  to  5693; 
\7067  to  7088. 
7096  to  7162. 

5013  to  5045;  5131  to  5144. 
6018  to  6027;  6128  to  6131. 
^4308  to  4384;  4401  to  4447;  4505  to  4545;  4613  to  4643 
4759;  4801  to  4884;  4932  to  4937;  5201  to  5250 
5343;  5407  to  5441;  5512  to  5539;  5602  to  5648 
5724;   5803  to  5831;  5906  to  5949;  6222  to  6225 
6349;  6401  to  6439;  6504  to  6534;  6612  to  6623 
.6722  to  6943. 
6103;  6979  to  6981;  7006. 
6994. 

f  8001  to  8010;  8041  to  8129;  8163  to  8186;  8249  to  8302; 
\8321  to  8397. 

8023  to  8027;  8143  to  8145. 

8032  and  8219. 

8405  to  8428;  8483  to  8491. 

8439  to  8465. 

4301-39  to  4307-12;  7205  to  7535;  8513  to  9035. 


X-ray  1,000  r. 


Pollen  Treated 


001-3  to  073-8 


PRESENTATION 

The  method  of  calculating  breakage  point  positions  was  described  previously  (1958). 
Some  positions  where  both  breaks  in  a  translocation  are  near  the  centromeres  (ctr.) 
present  a  special  problem.  It  is  difficult  to  place  these  breakage  points  definitely  as  to 
the  arms  involved.  Nonhomologous  pairing  in  these  types  of  configuration  frequently 
places  the  assumed  breakage  points  in  the  wrong  arms  in  both  chromosomes,  since  the 
opening  used  to  detect  the  position  of  the  breakage  points  may  appear  on  either  side  of 
the  centromere. 
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Nonhomologous  pairing  in  heterozygous  translocation  configurations  of  the  type 
described  in  the  previous  paragraph  can  be  traced  when  chromosome  6  with  its  break  in 
the  organizer  is  involved  with  a  second  chromosome  having  its  break  the  same  distance 
from  the  centromeres  as  the  break  in  6.  The  heterochromatic  area  adjacent  to  the 
organizer  serves  to  mark  the  position  taken  by  the  major  portion  of  the  short  arm  of 
chromosome  6. 

Figure  1  illustrates  homologous  and  nonhomologous  pairing  in  a  6-9  (F4778)  trans- 
location, and  such  pairing  in  a  similar  diagram  of  a  7-8  translocation  without  an  identify- 
ing marker.  The  microscope  will  not  detect  the  presence  of  nonhomologous  pairing  in  the 
latter  type  of  translocation. 
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Figure  l.~ Homologous  and  nonhomologous  pairing  in  two  i  translocations.  A,  Homologous  pairing  in  a  6-9  translocation;  J3,  nonhomol- 
ogous pairing  in  this  6-9  translocation.  C,  Homologous  pairing  in  a  7-8  translocation;  D, nonhomologous  pairing  in  this  7-8  trans- 
location. 


Translocations 

Tables  1  to  3  present  new  data  on  breakage  point  positions  from  corn  material.  These 
data  when  combined  with  tables  1  and  2  of  the  1958  publication  list  all  translocations. 
They  are  arranged  according  to  their  symbols  and  according  to  the  position  of  their 
breaks. 

A  few  of  the  earlier  listed  translocations  were  omitted  and  a  few  were  restudied 
and  corrected.  These  are  given  in  table  1  of  this  report.  Data  for  a  group  of  corn  trans- 
locations originating  from  several  seed  sources  and  different  seed  treatments  make  up 
series  3  (table  2).  The  data  for  a  group  of  translocations  originating  from  corn  pollen 
exposed  to  1,000  r.  X-ray  (series  4)  are  given  in  table  3. 

The  cooperative  project  has  produced  an  appreciable  number  of  corn  translocations 
(1,003).  From  them  one  is  able  to  draw  a  translocation  combining  any  two  chromosomes 
and  with  breakage  points  close  to  almost  any  desired  region.  It  is  from  table  4- -which 
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presents  summary  data  for  all  the  translocations  as  a  group  according  to  the  position  of 
their  breaks--that  translocations  involving  specific  chromosome  combinations  with 
breakage  points  at  specific  positions  may  be  selected  most  readily. 

Translocation  data,  to  be  used  for  comparative  study,  should  be  taken  from  a  random 
sample.  This  randomness  should  be  characteristic  of  the  whole  population  and  of  the 
subdivisions  of  the  population.  The  translocations  of  this  report,  with  a  few  possible 
exceptions,  are  thought  to  have  come  from  a  random  population. 

One  of  the  factors  possibly  contributing  to  a  nonrandom  population  of  translocations 
is  the  failure  to  detect  translocations  originating  from  chromosome  breaks  near  the 
distal  end  of  chromosome  arms.  Such  translocations,  when  in  the  heterozygous  state, 
produce  little  or  no  visible  pollen  sterility.  Consequently  translocations  of  this  type  are 
lost  from  a  population,  because  detection  and  maintenance  of  a  translocation  depend  upon 
the  presence  of  visible  pollen  sterility.  However,  as  this  loss  of  translocations  is  con- 
sidered to  be  nonselective  for  any  particular  chromosome,  the  translocations  presented 
in  table  4  may  be  used  comparatively  in  tables. 

A  second  factor  that  might  contribute  toward  the  production  of  a  nonrandom  popula- 
tion of  translocations  is  preferential  selection.  If,  for  example,  the  detection  and  pres- 
ervation of  stocks  having  blue  fluorescence  is  given  prefer ential  treatment,  the  9L  trans- 
locations involving  breaks  well  out  on  the  long  arm  of  9  will  be  increased,  because  these 
translocations,  when  heterozygous,  are  often  characterized  by  having  blue  fluorescent 
anthers.  The  data  of  table  4  do  not  suggest  any  appreciable  increase  of  translocations 
with  breaks  in  the  distal  part  of  9L. 

All  translocations  that  in  the  heterozygous  condition  were  readily  detected  by  pollen 
sterility  were  retained,  and  no  serious  bias  toward  translocations  linked  to  a  particular 
gene  or  group  of  genes  existed  during  these  studies.  It  is  assumed,  therefore,  that  the 
data  of  table  4  and  subsections  within  table  4  are  not  far  from  representing  random 
populations. 

Two  measures  were  selected  for  use  in  comparing  the  data  from  different  radiation 
treatments,  from  different  chromosomes,  and  from  different  parts  of  the  various 
chromosomes  and  chromosome  arms.  One  of  these  measures  gives  the  mean  position  of 
breakage  points  in  chromosome  arms.  The  other  measure  gives  the  density  of  breakage 
points.  This  density  is  expressed  as  the  ratio  of  observed  number  of  breaks  divided  by 
expected  number  of  breaks.  When  the  total  number  of  breaks  is  known  for  the  total 
chromosome  length3  under  consideration,  the  expected  number  of  breaks  for  any  fraction 
of  this  chromosome  length  can  be  calculated  and  compared  with  the  observed.  For 
example,  the  total  number  of  breaks  given  in  table  4  is  2,006;  the  total  chromosome  length 
is  55Z.6/6/.  Therefore,  the  average  (expected)  density  of  breaks  per  micron  is  3.62.  From 
this  figure  the  expected  number  of  breaks  in  the  199.8^  in  the  1A*  to  1  0/-*  section  adjacent 
to  the  centromeres  and  in  the  8fJ  in  the  distal  40fl  to  50/1  section  are  calculated.  The 
first  line  of  table  5  evidences  that  the  observed  numbers  of  breaks  in  these  two 
sections  are  respectively  1.43  and  0.4  times  as  great  as  the  calculated  break  densities 
for  the  two  sections. 

Tables  5  and  6  have  been  prepared  to  show  breakage  point  positions  and  densities 
for  the  total  translocation  population  (table  5)  and  three  subpopulations  (table  6). 

Mean  breakage  point  position  seems  to  depart  significantly  from  0.5, -the  midpoint 
for  chromosome  arms.  This  shift  in  the  mean  position  toward  the  centromere  must  be 
due  in  part  to  failures  in  detection  and  in  part  to  losses  in  maintaining  those  transloca- 
tions involving  breakage  points  at  distal  positions  of  the  chromosome  arms. 


3For  a  discussion  of  chromosome  and  chromosome  arm  lengths,  refer  to  A.  E.  Longley,  Knob  positions  in  corn  chromosomes. 
Jour.  Agr.  Res.  59:  475-490.  1939. 
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For  most  areas  adjacent  to  the  centromeres,  the  density  of  breaks  that  entered  into 
production  of  translocation  is  much  above  that  expected.  This  observation  has  led  to  the 
conclusion  that  the  more  densely  staining  areas  of  a  chromosome  thread  are  associated 
with  a  high  concentration  of  breaks.  Thus  the  deeply  staining  areas  adjacent  to  the 
centromeres  help  to  shift  the  mean  position  of  breaks  proximally. 

Staining  intensity  of  the  chromosome  thread  and  not  the  proximity  of  the  centromere 
appears  to  be  the  factor  associated  with  increases  in  density  of  breaks.  An  increase  in 
the  density  of  breaks  in  a  nonproximal  section  is  apparent  in  the  study  of  the  data  for  7L 
in  table  5.  This  knob -bearing  section  has  a  high  density  while  the  section  just  proximal 
to  it  has  a  low  density  of  breaks. 

It  seems  clear  from  the  data  of  table  5  that  not  only  the  position  of  breaks  but  also 
the  density  of  breaks  is  influenced  by  the  morphological  features  of  chromosomes, 
chromosome  arms,  and  sections  of  arms. 

The  data  of  table  6  were  selected  with  the  idea  that  the  three  different  radiation 
treatments  might  have  acted  differently  in  producing  breaks  in  the  same  chromosome 
arm  or  in  different  arms  with  similar  morphological  characteristics.  The  first  line  of 
the  table  suggests  that  the  1,000  r.  X-ray  treatment  of  pollen  caused  the  mean  breakage 
points  to  depart  most  and  the  Bikini  treatment  of  seed  caused  the  mean  breakage  points 
to  depart  least  from  the  midpoint  of  the  chromosome  arms. 

Pollen  treated  with  1,000  r.  X-ray  shows,  in  general,  the  least  and  the  seed  treated 
with  15,000  r.  X-ray  the  greatest  variation  around  their  mean  break  position  and  mean 
break  density. 

The  three  radiation  treatments  show  distinct  differences  between  some  chromosome 
arms  in  both  the  position  and  the  density  of  breaks.  The  differences  are  least  for  arms 
taking  a  uniform  stain,  whether  it  be  heavy  or  light,  throughout  most  of  their  length.  The 
differences  in  position  and  density  increase  as  the  lack  of  uniformity  in  staining  in- 
creases. 

One  may  therefore  conclude  that  breaks  occurring  in  heterochromatic  areas  of  a 
chromosome  are  utilized  more  frequently  in  translocation  formation  than  breaks  in 
euchromatic  areas,  and  that  different  radiation  treatments  affect  differently  the  produc- 
tions of  breaks  or  the  utilization  of  breaks  in  translocation  formation. 


Inversions 

The  number  of  inversions  (60)  found  in  the  plants  grown  from  treated  material  is 
considerable.  It  seems  likely  that  the  usual  cytological  studies  do  not  detect  short  in- 
versions, which  seldom  produce  a  loop  configuration  at  mid-prophase. 

The  breakage  point  positions  for  the  inversions  detected  during  this  study  are  given 
in  table  7.  Dr.  Anderson  has  not  been  able  to  give  this  group  of  chromosome  alterations 
the  same  attention  as  has  been  given  to  the  translocation  group.  He  is  endeavoring, 
however,  to  make  seed  stocks  of  many  of  the  inversions  of  table  7  available  to  corn 
cytogeneticists  and  geneticists. 

Deletions 

Deletions  in  corn  chromosomes  are  rarely  transmitted  through  the  gametophyte 
phases.  Consequently  they  were  observed  more  frequently  in  data  obtained  in  1946  from 
progenies  grown  directly  from  seeds  exposed  that  season,  and  later  in  data  from  Fj 
progenies  derived  from  pollinations  made  with  X-ray  exposed  pollen. 
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The  seed  treated  material  gave  8  deletions  among  the  36  chromosome  alterations 
studied.  The  pollen  treatment  gave  23  deletions  among  the  117  plants  containing  chromo- 
some alterations.  One  exceptional  deletion  has  been  transmitted  successfully  (#4974). 
This  deletion  was  of  the  proximal  75  percent  of  the  short  arm  of  chromosome  10.  It  in- 
cluded enough  of  the  centromere  so  that  it  behaved  as  a  short  chromosome;  when  it  was 
accompanied  in  a  gamete  by  the  complementary  part  of  chromosome  10,  the  gamete  was 
viable  and  the  two  chromosomes  derived  from  chromosome  10  were  transmitted  to  later 
generations. 

SUMMARY  AND  CONCLUSIONS 

Chromosomal  rearrangements,  such  as  translocations,  inversions,  and  deletions 
were  induced  in  corn  seed  and  pollen  by  several  types  of  ionizing  radiation  during  this 
study.  It  is  planned  that  seed  stocks  of  many  of  the  1,003  translocations  and  60  inversions 
will  be  available  to  corn  geneticists  and  cytogeneticists. 

Analysis  of  the  1,003  translocations  has  produced  data  that  can  be  summarized  as 
follows : 

The  chromosome  breaks  that  unite  to  produce  transmissible  translocations  are  not 
distributed  at  random  among  the  10  chromosomes,  among  the  20  chromosome  arms,  nor 
among  the  10)[/  sections  of  the  20  arms.  This  nonrandomness  is  present  regardless  of 
the  source  of  ionizing  radiation  or  the  material  treated. 

The  highest  concentration  of  breaks  is  found  in  the  more  densely  staining  areas  of 
the  mid-prophase  chromosomes.  Thus,  the  concentration  of  breaks  in  an  arm  or  a  portion 
of  an  arm  may  be  a  measure  of  the  staining  density  of  the  arm  or  a  fraction  of  the  arm. 

Arms  with  a  uniform  staining  density  over  much  of  their  length,  whether  heavy  or 
light,  are  affected  the  same  by  different  types  of  ionizing  radiation.  On  the  other  hand, 
arms  with  areas  staining  nonuniformly  light  and  heavy  show,  with  different  doses  of 
radiation,  variation  in  position  and  density  of  the  break  bringing  about  the  translocation. 

In  the  comparison  of  three  radiation  treatments  (seed  exposed  to  15,000  r.  X-rays, 
Bikini  exposed  Seed  Lot  3,  and  pollen  exposed  to  1,000  r.  X-rays),  it  is  determined  that 
the  1,000  r.  X-ray  treatment  shows  the  greatest,  the  Bikini  Lot  3  the  least,  tendency 
toward  producing  breaks  near  the  centromere  in  the  production  of  translocations.  The 
15,000  r.  X-ray  treatment  of  seed  shows  the  greatest  variability  around  the  mean  in  the 
break  position  and  in  the  concentration  of  breaks. 

In  conclusion,  it  can  be  stated  that  a  relationship  exists  between  staining  ability  of 
the  chromosome  threads  and  the  production  of  translocations.  Differences  in  this  rela- 
tionship result  in  differences  both  in  the  position  and  in  the  density  of  the  breaks  that  are 
associated  with  translocations  produced  in  treating  a  material  either  with  different 
intensities  of  ionizing  radiation  of  one  type  or  with  similar  types  of  radiation  at  a  uni- 
form intensity. 
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TABLE  1. --Additional  chromosome  translocations,  and  corrections  to  the  mean  position  of 
translocation  breaks,  for  series  1  and  2  given  in  tables  1  and  2,  respectively,  of  the 
original  report,  ARS  34-4,  1958. 


SERIES  1 


Symbol 

Translocation 

Mean 

position  of  breaks 

Source 

of  data — 

Ratio 

Ratio 

Plants, 
No. 

Drawings, 
No. 

(9-10a)  *  

(3-6a)*   

B-49  -   

1-  2 

2-  3 
9-10 

1L.21 
2L.79 
9S.21 

2L.37 
3S.90 
10L. 60 

1 

2 
1 

3 

5 
2 

SERIES  2 

4305-22  

4333  

4356  

4713  t;-   

5871  

5910  

6266  

6372  t  

6427  

7219  

7347  

7352  

7356  

7380  

5-9 
4-9 

4-  8 
7-9 
1-7 
1-4 

3-  6 

5-  7 
1-2 
1-5 

4-  7 
1-6 
7-10 

6-  7 

5L.42 
4L.41 
4S.40 
7L.60 
1L.12 
IS.  03 
3L.85 
5S.20 
1L.43 
1L.15 
4S.31 
1S.40 
7S.78 
6L.29 

9L.15 

9L.93 
8L.14 
9ctr. 
7L.24 
4S.04 
6S.80 
7L.14 
2L.50 
5S.19 
7L.66 
6L.60 
10L. 88 
7L.45 

3 
3 
1 
2 
3 
5 
2 
4 
2 
4 
4 
3 
2 
1 

3 
9 
4 
5 
9 
9 
4 
10 
6 
5 
5 
5 
4 
6 

*New  translocation. 
tData  corrected. 
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TABLE  2. --The  mean  position  for  the  breaks  in  the  chromosome  translocations  from 

several  radiation  treatments—series  3. 


Symbol 

j_I  dalb_l_UCd,  U-LUIl 

Mean 

position  of  breaks 

Source  of  data- 

Ratio 

Ratio 

Plants, 
No. 

Drawings, 
No. 

6-7 

fiT  97 

7T  ^L 

1 

4 

7464 

3-10 

3S  47 

10L. 60 

1 

3 

7509 

1-8 

-Llj«  CU 

8 

13 

7535 

1-9 

1  c;  T5 
J.O.  J  J 

9S  ?7 

3 

7 

8001 — 

1-9 

IS.  51 

9L.24 

4 

9 

8004— 

4-8 

4S.27 

8L.  84 

2 

8006 

3-7 

3L.88 

7L.  90 

6 

11 

8006  - 

4-5 

4S.37 

5S.  18 

2 

6 

8023  — 

3-8 

3L.  18 

8L.  16 

2 

8 

8027— 

2-4 

2L.  15 

4L.43 

2 

8 

8032  - 

3-9 

3S.26 

9L.96 

3 

8 

8041— 

1-5 

1L.80 

5L.15 

7 

14 

8045  — 

2-7 

2S.12 

7L.06 

1 

3 

8048  — 

1-3 

1L.11 

3S.18 

2 

7 

8069— 

4-5 

4S-34 

6S.71 

3 

10 

8103— 

4-7 

4S.81 

7L.76 

3 

11 

8104— 

3-5 

3L.05 

5L.08 

1 

2 

8108— 

4-5 

4S.37 

5S.72 

1 

3 

8129— 

1-9 

IS.  53 

9L.27 

3 

9 

8143-  - 

6-7 

6L.35 

7L.36 

4 

11 

8145  - 

3-6 

6L.17 

6L.26 

2 

4 

8163— 

4-8 

4S.17 

8L.86 

1 

4 

8219— 

2-10 

2L.50 

10L.35 

3 

11 

8219— 

5-6 

5L.71 

6S.84 

6 

8 

8249— 

1-4 

1L.26 

4L.63 

2 

6 

8265  — 

1-9 

IS.  58 

9L.27 

2 

9 

8302— 

1-9 

IS.  55 

9L.29 

5 

15 

8321  -- 

2-5 

2L.86 

5L.  11 

4 

9 

8322  - 

2-7 

2L.  76 

7L.74 

1 

3 

8339-- ■ 

4-6 

4L.  87 

6L.  79 

7 

16 

8345- 

5-10 

5T  #7 

ms  6i 

5 

11 

8346  ■■ 

7-8 

OO  ■  _?VJ 

1 
j_ 

6 

8347— 

1-5 

-LO  .  OH 

3 

1U 

8349  -- 

3-10 

(  "3^ 

inc;  /n 

lUOi  H-\J 

s 

1     3S  ?6 

IDT  3A 

J 

17 

8350  - 

3-8 

3L.  75 

8S.  60 

4 

5 

8351— 

3-5 

3L.75 

5L.68 

4 

11 

8367— 

3-8 

3S  ?8 

8S  5P 

3 

8368— 

1-4 

IS.  14 

4S.30 

1 

3 

8374— 

4-7 

4L.24 

7L.  55 

1 

3 

8375  — 

1-10 

1L.69 

10L.64 

3 

12 

8376— 

2-8 

2L.95 

8L.03 

4 

13 

8379— 

5-6 

5L.89 

6L.67 

3 

6 

8380— 

4-6 

4S.47 

6L.18 

11 

8383— 

7-9 

/  7S.20 

9L.35 

}  ^ 

20 

\  7L.13 

9S.31 

8386— 

5-9 

5L.87 

9S.13 

9 

16 

8388-  - 

1-5 

1L.30 

5S.25 

5 

12 

8389— 

1-9 

1L.74 

9L.13 

12 

22 
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TABLE  2. --Continued. 


Symbol 


8395 
8397 
8405 
8407 
8412 
8415 
8420 
8428 
8428 
8439 
8441 
8443 
8447 
8452 
8456 
8457 
8458 
8458 
8460 
8465> 
8465^ 
8465. 
8491 
8483- 
8491- 
8513 
8525 
8528 
8536 
8541 

8541 

8553. 
8556 
8558' 
8562 
8568. 
8572 
8574. 
8563. 
8580. 
8583- 

8590- 
8593- 
8591- 
8591- 
8593- 
8592- 
8592- 


Translocation 

Mean 

position  of  breaks 

Source  of  data — 

Ratio 

rtauxo 

Plants, 
No. 

Drawings, 
No. 

4-5 

4L.63 

5L.82 

4 

12 

3-4 

3S.74 

4S.55 

1 

4 

1-3 

1L.60 

3L.31 

5 

10 

2-4 

2ctr. 

4ctr. 

1 

2 

3-10 

3S.39 

10S.36 

2 

8 

1-6 

1L.29 

6S.82 

3 

8 

5-8 

5S.  90 

8L.33 

4 

13 

2-8 

2L.16 

8L.10 

3 

6 

4-6 

4L.32 

6L.28 

2 

8 

.  6-9 

6L.06 

9S.73 

5 

10 

2-6 

2L.94 

6S.79 

3 

8 

3-4 

3L.12 

4L.13 

3 

5 

3-9 

3S.44 

9L.14 

5 

13 

1-6 

IS.  80 

6L.52 

5 

13 

4-8 

4S.22 

8L.75 

13 

25 

5-9 

5L.78 

9S.  83 

-LVJ 

2-8 

2S.22 

8L.32 

8 

8 

5-8- 

5S.68 

8L.32 

8 

12 

1-9 

IS.  13 

9L.24 

6 

13 

2-7 

2L.27 

7S.56 

1 

3 

3-9 

3S.27 

9L.41 

6 

14 

v  Tin 

f  J.-XU 

XL/.  H-D 

IXJh.  ro 

on 

<Ld. 

A-U 

J  2-3 

2L.14 

3L.12 

5 

15 

5-7 

5ctr. 

7ctr. 

6 

8 

5-8 

5S. 34 

8L.24 

9 

18 

8-9 

8L.  06 

9S.63 

12 

27 

3-5 

3L.06 

5L.72 

2 

7 

6-9 

6L.18 

9S.81 

6 

8 

4-10 

4S.45 

lOctr. 

4 

3-7 

f  3L.15 
\  3S.35 

7S.84 
7L.23 

}  I 

J 

4 

J.  2-3 

7-9 

7S.22 

9L.16 

1 

4 

}  " 

3L.65 

9L.22 

9 

21 

1-4 

1L.39 

4S.21 

4 

7 

>•  7-8 

f  7S.44 
1  7L.13 

8S.41 
8L.11 

9 

\ 

>  5-6 

5S. 29 

6L.25 

8 

20 

5-9 

5S.09 

9L.25 

2 

4 

y  4-6 

4L.  17 

6L.24 

2 

8 

1-4 

1L.43 

4L.69 

3 

17 

6-9 

6L.19 

9S.41 

1 

3 
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TABLE  2. --Continued. 


Symbol 


8598- 
8602- 
8603- 
8606- 
8607- 
8608- 
8605- 
8609- 
8611- 
8622- 
8628- 
8628- 
8630- 
8630- 
8634- 
8636- 
8649- 
8637- 
8640- 
8645- 
8650- 
8658- 
8651- 
8659- 
8661- 
8662- 
8663- 
8664- 
8665- 
8666- 
8667- 
8670- 
8671- 
8672- 
8677- 
8679- 
8682- 
8683- 
8696- 
8704- 
8746- 
8764- 
8768- 
8770- 
8782- 
8786- 
8796- 
8806- 
8818- 
8824- 


Translocation 

Mean 

position  of  breaks 

Source  of  data — 

Ratio 

Ratio 

Plants, 
No. 

Drawings, 
No. 

}  „ 

1  ^  Z.1 

K 

\  48 

J 

4S.42 

8L.35 

6 

14 

)  1-6 

IS.  79 

6L.59 

5 

13 

7-9 

IL.  Zs> 

yii.  ±o 

J 

y 

4-5 

4L.30 

5L.52 

1 

3 

1-2 

lctr. 

2L.49 

6 

11 

2-3 

2L.54 

3L.44 

1 

3 

5-7 

5L.38 

7L.24 

2 

3 

9-10 

9S.28 

10L.37 

3 

10 

3-4 

3S.71 

4L.75 

3 

7 

\  4-9 

4L.  94 

9S.  09 

5 

9 

1  1-3 

1L.37 

3S.50 

3 

4 

1-8 

1L.11 

8L.  16 

1 

3 

6-10 

6L.  21 

10L.28 

3 

9 '.  5  -  ''• 

\  1-6 
J 

c  t  en 

oL.  y± 

,  Jt-. 

y 

6-1U 

6L.27 

10L. 28 

1 

3 

7-9 

7S.55 

9S.35 

3 

5 

8-9 

8S.66 

9L.92 

15 

29 

2-3 

2S.78 

3L.83 

3 

6 

}  « 

IS.  09 

4S.36 

6 

14 

J 

5-6 

5L.58 

6L.25 

2 

5 

1 

>  3-8 
J 

3S.30 

8L.  14 

3 

7 

5-7 

5L.96 

7L.67 

5 

6 

3-6 

3L.47 

6L.87 

6 

13 

4-8 

4S.24 

8L.79 

2 

5 

5-7 

5S.  09 

7S.26 

3 

7 

2-4 

2S.70 

4S.25 

1 

3 

1-8 

1L.11 

8ctr. 

4 

9 

5-6 

5L.89 

6S.80 

4 

11 

5-9 

5L.35 

9L.85 

12 

22 

5-8 

5S.84 

8L.25 

2 

4 

4-6 

4L.32 

6L.90 

1 

4 

6-9 

6L.89 

9S.61 

2 

5 

1-10 

1L.  09 

10L.38 

2 

4 

1-5 

lctr. 

5ctr. 

3 

6 

2-6 

2S.90 

6S.77 

1 

3 

5-8 

5L.76 

8L.11 

2 

7 

5-8 

5L.72 

8S.  59 

2 

4 

5-6 

5S.91 

6L.93 

1 

3 

1-9 

IS.  06 

9L.83 

1 

5 

10 


TABLE  2. --Continued. 


Symbol 

Translocation 

Mean 

position  of  breaks 

Source  of  data — 

Ratio 

Ratio 

Plants 
No. 

Drawings, 
No. 

8854  

5-9 

5S.33 

9S.36 

1 

3 

8857   __ 

2-3 

2S.08 

3L.24 

5 

10 

8864  

2-10 

2S.10 

10L. 76 

3 

8 

8865  

2-4 

2S.52 

4L.27 

1 

4 

8886  

8890  

\  !_9 
/ 

1  T 

±L.  S>S> 

QT  0*2- 

i 

4- 

±U 

8891  

4-5 

4ctr. 

5ctr. 

3 

7 

8895  

5-9 

5L.37 

9L.17 

1 

3 

8904  

6-10 

6L.51 

10L. 83 

3 

7 

8906  

6-9 

6L.27 

9L.59 

2 

4 

8918  

1-9 

IS.  21 

9L.20 

2 

8 

8919  

1-8 

IS.  53 

8L.44 

1 

3 

8927  

4-6 

4L.70 

6L.18 

3 

5 

8936  

5-9 

5L.43 

9L.80 

8 

20 

8951  

8-9 

8L.L3 

9L.77 

2 

8 

8955  

4-5 

4L.17 

5S.32 

1 

2 

8955  

5-8 

5L.17 

8L.83 

1 

2 

8963  

3-6 

3S.23 

6L.14 

6 

11 

8969  

3-4 

3S.75 

4L.75 

2 

5 

8972  

1-5 

IS.  56 

5S.29 

2 

5 

8987  

4-8 

4S.  58 

8L.  76 

1 

5 

8995  

1-3 

IS.  49 

3L.06 

1 

3 

8997  

5-8 

5L.16 

8L.08 

1 

4 

9002  

9009  

}  ,6 

D Li.  J\J 

/ 

<} 
o 

9020  

8-10 

8L.13 

10S.50 

1 

4 

9021    

1-9 

1L.26 

9L.83 

6 

12 

9028  

\  4-10 

f                      *~r  -LU 

9029  

4S.57 

10L. 89 

2 

6 

48-34-2  

1-5 

1L.19 

5L.76 

1 

3 

48-34-2  

1-9 

IS. 51 

9L.24 

1 

3 

48-40-8  

4-7 

4S.32 

7L.64 

6 

14 

48-45-6  

2-8 

2L.84 

8L.68 

4 

7 

48-74-1  

2-7 

2L.22 

7S.47 

5 

15 

48-83-15  

1-7 

1L.12 

7L.25 

7 

17 

11 


Table  3. — The  mean  position  for  the  breaks  in  the  chromosome  translocations  from  1,000  r 

X-ray  pollen  treatment — series  4. 


Mean 

position  of  breaks 

Source  of  data-- 

Translocation 

Ratio 

Ratio 

rXaXiZSy 

Vi\J  m 

Drawings  > 

1-10 

1L.86 

10L.48 

4 

8 

8-10 

8L.30 

10S.57 

3 

8 

1-8 

IS. 39 

8L.67 

3 

7 

2-6 

2S.72 

6S.87 

2 

4 

3-7 

3S.38 

7L.30 

9 

14 

4-5 

4S.29 

5S.36 

2 

8 

2-5 

2L.23 

5L.35 

2 

9 

5-8 

5L.11 

8L.28 

1 

2 

1-4 

IS. 88 

4L.42 

1 

3 

3-6 

3L.35 

6L.15 

1 

2 

2-8 

2L.19 

8S.  72 

1 

3 

4-6 

4L.50 

6S.90 

6 

11 

7-8 

C  7S.74 
\  7L.11 

8L.19 
8L.37 

\ 

r 

5 

3-7 

3S.38 

7L.26 

j  8 

19 

4-9 

4L.28 

9L.26 

8 

15 

1-2 

IS.  13 

2S.36 

3 

6 

4-8 

4L.10 

8L.10 

1 

3 

2-4 

2L.14 

4S.51 

3 

7 

l-5! 

IS.  75 

5L.33 

1 

2 

5-6 

5L.60 

6L.24 

4 

10 

1-8 

1L.22 

8L.78 

6 

12 

2-3 

2L.12 

3S.29 

1 

3 

4-5 

4L.43 

5S.25 

3 

7 

2-8 

f  2S.31 
\  2L.10 

8S.  64 
8S.13 

\  , 
)  4 

6 

5-10 

5L.49 

10L.52 

1 

3 

3-4 

3L.10 

4S.45 

1 

3 

1-4 

1L.04 

4L.06 

1 

4 

3-8 

3L.14 

8L.11 

1 

2 

5-8 

5L.32 

8S.47 

3 

9 

4-5 

4L.22 

5L.39 

1 

3 

1-10 

IS.  08 

10L. 08 

6 

12 

7-9 

7L.80 

9L.85 

1 

3 

2-6 

2S.40 

6L.26 

1 

6 

4-7 

4L.86 

7L.17 

11 

16 

7-9 

7L.51 

9L.62 

11 

16 

1-8 

IS.  16 

8L.20 

3 

6 

5-9 

5L.29 

9L.26 

16 

28 

2-5 

2S.29 

5L.11 

1 

2 

2-4 

2L.13 

4S.31 

11 

22 

2-3 

2S.17 

3L.13 

1 

3 

1-7 

IS. 35 

7L.57 

2 

3 

2-5 

2S.19 

5L.21 

1 

4 

2-3 

2L.77 

3L.48 

1 

4 

2-4 

2L.53 

4L.76 

3 

8 

2-10 

2L.39 

10L.76 

1 

5 

6-7 

6L.29 

7L.29 

9 

15 

4-6 

4S.31 

6L.33 

4 

9 

2-8 

2S.58 

8L.28 

2 

4 

Symbol 


001-3— 
001-5- 
001-13- 
001-15- 

001-  15- 

002-  12- 
002-16- 
002-17- 

002-  19- 

003-  2— 
003-5- 

003-  16- 

004-  3— 

004-7- 
004-7- 
004-11- 
004-12- 
004-13- 
004-14- 

004-  17- 

005-  7— 

005-  14- 

006-  7- 

006-10- 

006-11- 

006-  17- 

007-  1- 
007-8- 
007-17- 
007-18- 

007-  19- 

008-  3- 
008-5- 
008-16- 
008-16- 
008-17- 

008-  18- 

009-  19- 

010-  4- 
010-10- 
010-12- 

010-  17- 

011-  6- 
011-7- 
011-9- 
011-11- 
011-16- 
011-20- 


12 


TABLE  3. --Continued. 


Symbol 

Translocation 

Mean 

position  of  breaks 

Source  of  data-- 

Ratio 

Ratio 

Plctnts  y 
No. 

Drawings > 
No. 

012-10  

1-7 

1L.  91 

7L.90 

1 

3 

012-10  

3-8 

3L.39 

8L.23 

1 

4 

012-16  

3-4 

3S.27 

4S.30 

4 

11 

013-3  

5-7 

5S.  36 

7S.35 

3 

6 

013-8-   

6-7 

6L.31 

7L.72 

11 

17 

013-9  

1-3 

lctr. 

3ctr. 

3 

9 

013-9  

5-9 

5L.51 

9L.82 

2 

5 

013-11  

5-8 

5S.59 

8S.63 

2 

7 

013-17  

2-8 

2S.89 

8L.61 

2 

9 

014-5   — 

5-8 

5L.19 

8L.18 

3 

9 

014-11  

2-4 

2L.81 

4S.16 

9 

14 

014-11  

2-6 

2L.81 

6L.20 

9 

14 

014-12  

2-3 

2S.43 

3L.51 

4 

9 

014-17  

7-8 

7L.18 

8S.30 

2 

4 

015-3   

2"- 5 

2L.16 

5S.69 

10 

15 

015-9   

1-10 

1L.67 

10S.46 

1 

4 

015-10  

5-9 

5L.50 

9L.20 

2 

7 

015-12  — 

7-10 

7ctr. 

lOctr. 

6 

18 

015-15  

1-4 

1L.49 

4S.40 

1 

3 

015-17   — 

3-8 

3S.12 

8S.13 

1 

4 

015-18  

1-2 

1L.26 

2L.16 

1 

4 

015-18   

3-5 

3L.18 

5S.21 

1 

3 

016-6  

4-8 

4L.42 

8S.  45 

1 

4 

7-8 

C  7S.63 

8S.52 

\ 

J  7 

11 

\  7L.04 

8L.08 

016-17  

3-6 

3S.48 

6L.30 

3 

9 

016-19  -  

2-4 

2L.81 

4S.79 

1 

3 

017-3   

1-2 

1L.67 

2S.58 

4 

11 

017-8   — 

5-8 

5S.  09 

8S.25 

1 

1 

017-10—  — 

1-7 

1L.82 

7L.12 

1 

3 

017-14  

6-8 

6S.92 

8L.83 

1 

3 

017-14   

6-9 

6S.80 

9L.50 

4 

11 

017-18  

2-4 

2L.39 

4L.19 

4 

7 

018-3-  

2-4 

2S.38 

4L.47 

5 

15 

018-4  -  

4-5 

4L.61 

5L.67 

7 

13 

018-5  

1-5 

IS.  53 

5L.  52 

3 

9 

018-12  

6-9 

6L.21 

9L.25 

5 

22 

018-12  

8-9 

8L.52 

9S.49 

10 

10 

018-18  

1-2 

1L.16 

2L.44 

2 

6 

019-1  

2-5 

2S.67 

5S.51 

3 

9 

019-3  

7-10 

7L.17 

10L.47 

5 

8 

020-5  

3-9 

3ctr. 

9ctr. 

16 

21 

020-7  

5-9 

5c  tr. 

9c  tr. 

8 

20 

020-19  

1-8 

1L.11 

8L.38 

4 

10 

021-1   

7-8 

7L.72 

8L.49 

5 

14 

021-3  

4-5 

4L.62 

5S.71 

5 

8 

021-5  

4-10 

4L.34 

10L.33 

3 

8 

021-7  

1-3 

IS.  72 

3L.41 

5 

6 

021-7—   

1-7 

IS. 22 

7S.56 

5 

6 

022-4   - 

2-7 

2S.30 

7L.24 

2 

6 

022-11  

1-5 

1L.27 

5L.56 

2 

5 

13 


TABLE  3. — Continued. 


Symbol 


022-11- 
022-15- 

022-  20- 

023-  2- 

023-5- 
023-13- 
023-15- 

023-  15- 

024-  1- 
024-5- 
024-7- 
024-11- 
024-14- 

024-  16- 

025-  4- 

025-  12- 

026-  2- 

027-  4- 
027-6- 
027-9- 
027-10- 

027-  17- 

028-  13- 

028-  17- 

029-  3- 

030-  1- 
030-2- 

030-  8- 

031-  7- 

031-  18- 

032-  3- 
032-8- 
032-9- 

032-  13- 

033-  4- 

034-  11- 
034-11- 
034-17- 

034-  19- 

035-  2- 
035-3- 

035-  10- 

036-  4- 
036-7- 
036-15- 

036-  16- 

037-  5- 

037-  9- 

038-  8- 


Mean 

position  of  breaks 

Source 

of  data 

Translocation 

Ratio 

Ratio 

Plants, 
No. 

Drawing s, 
No. 

5-9 

5 

9 

7-10 

/ctr. 

lUcxr . 

4 

9 

5-10 

£TT      f  C 

5L.65 

1US.62 

3 

8 

ei-J 

\  2L.U9 

1        OO     T  J 

^  2S.14 

3L.12 

\ 
J 

8 

2-3 

2S.  80 

3L.7U 

2 

5 

5-7 

5L.12 

7L.  15 

4 

11 

2-5 

2L.28 

zr  0     O  O 

5S.3U 

3 

6 

8-10 

8S.42 

10S . 31 

2 

5 

6-8 

el  T     V  O 

6L.42 

C>T     r~1  J 

8L.74 

4 

9 

1-5 

IS.  09 

5L.89 

4 

5 

1-9 

IS. 71 

9L.  13 

4 

11 

3-8 

3S.65 

C>T      J  O 

8L.49 

2 

7 

1-3 

1L.  27 

3S.49 

3 

5 

4-10 

4L.  7  5 

1UL. lo 

3 

6 

2-5 

2S.  26 

5o.  /o 

3 

5 

4-6 

y  c  v  y 
4o<>44 

^t  -ay 
oL.  J4 

7 

12 

1-8 

it  y 0 
XL.  49 

c>t  £>n 
BL.  ou 

6 

9 

2-6 

2S.34 

6L.11 

4 

10 

6-7 

0L.00 

r?T  rv~7 
/L.  97 

4 

9 

7-9 

7L»61 

9S.18 

3 

6 

4-5 

_5L.  '7 

6 

13 

4-7 

4L.1/ 

/L.  Jl 

4 

12 

1-6 

*cy 

oL.  34 

3 

7 

V.  IS. 04 

ot  ncJ 
<;L.  Uo 

<io .  Uo 

/ 

3-7 

-5L.  XX 

/L.  X_5 

3 

6 

5-8 

5L.40 

Ot  rrcJ 

3 

8 

3-9 

3S.39 

yL.3U 

6 

13 

3-6 

JS.2  7 

do.  8X 

5 

10 

2-8 

2L.  JU 

og  y  y 

2 

8 

5-10 

5o.  38 

XUS. 55 

3 

8 

3-6 

00  y  n 
3S.4X 

do.  /y 

4 

8 

5-9 

5L.  19 

flT  P7H 

9L.  /U 

2 

6 

2-5 

OT      J  C\ 

2L.4U 

5S.3X 

3 

8 

7-9 

7L.  82 

9L.  08 

8 

16 

2-3 

2L.  27 

3L.23 

1 

4 

3-9 

3L.46 

9S.36 

10 

12 

8-9 

8L.14 

9L.  lo 

10 

12 

7-8 

7L.05 

8S.59 

1 

4 

8-10 

8L.24 

T  r\T  Of) 

1UL. 28 

3 

9 

2-10 

2L.85 

i  at    t  n 
1UL. X9 

4 

7 

6-7 

6S.  80 

7L.  2U 

3 

11 

1-9 

1L.89 

9S.  6  7 

1 

4 

1-8 

1L.18 

8L.  59 

4 

16 

1-2 

IS.  37 

2L.33 

3 

9 

3-10 

3L.48 

10L.64 

6 

17 

4-8 

4S.66 

8L.69 

3 

7 

2-8 

2L.95 

8L.54 

3 

7 

3-4 

3L.10 

4L.14 

4 

6 

7-8 

7L.52 

8L.46 

2 

7 

14 


TABLE  3.— Continued. 


Symbol 

Translocation 

Mean 

position  of  breaks 

Source  of  data — 

Ratio 

Ratio 

Plants, 
No. 

Drawings, 
No. 

r\o  C>  11 

J 

4-6 

y  t  nO 
4L.  7o 

AT  OQ 

6L.  ^y 

Q 
J 

/; 
D 

no c>  no 

2-7 

2L.  75 

7S.  68 

n 

2 

c 

ujy-ij  

o  c 
3-D 

or  no 

3L.13 

5L.  14 

o 

n 

7 

ujy-15  

n  y 
1-4 

"IT      ~l  J 

1L.  14 

4S.26 

o 

r\ 

y 

040_1  

5-6 

5S.48 

6S.82 

3 

8 

040-3  •-- 

1-5 

IS.  17 

5L.  61 

1 

2 

n;  n  j 

041-4  

9-10 

9L.69 

10L. 92 

7 

17 

9-10 

9L.70 

10L.90 

7 

19 

r\ )  ~i  o 

1-2 

1L.27 

2S.  57 

4 

8 

043-1  

6-9 

6L.36 

9L.36 

3 

10 

rw  o  a 

d  n 

o-9 

oL.JL  / 

or*    o  y 

9S.34 

4 

9 

a  ;  o  "in 

2-10 

2S.  89 

1UL.4U 

5 

n  y 

14 

O     T  J 

o  d 

3-8 

t  t  no 

8b.  4U 

n 

2 

d 

8 

r\j  O     "I  £T 

1-5 

lo.lU 

f^T      A  O 

5L.  6J 

2 

y 

4 

ny  y  d 

4-5 

4L.J8 

(:t  oo 

5L.  J-5 

4 

ny  y  f> 

5-y 

5L.  JJ 

QT       C  fT 

yi.  55 

4 

/ 

rv.y,  # 

a   n  n 
6-10 

bli.4o 

n  Pit  k~\ 
10L. 51 

4 

d 

8 

ny  y  in 

1-5 

1L.  U5 

5o.  8J 

4 

n  p\ 
10 

ny y  in 

o  in 
J -10 

"1  Pit  o*o 
1UL. Id 

zr 

T  O 

13 

£  d 

5-8 

5L.  08 

8L.  U 

o 
J 

11) 

n^n  t 

n  o 
1-2 

lli.  16 

OO  QPl 

n 

rj 
/ 

n^n  ^ 

O  d 

2-8 

OT  S?-} 

St  r?/' 
8L.  /4 

D 

15 

o  d 
2-8 

OT  AO 

«;L.  6<i 

c?t  yd 
8L.48 

4 

d 
8 

n      n  ^ 

o  y 
2-4 

<dcxr. 

4cxr. 

o 

y 

y  O" 

4-  / 

J  t  or? 
4L.  <d  / 

/L.  25 

o 

6 

n^o  t  ^ 

o  y 

2-4 

OT  HK 

<;L.  /5 

y  T    A  A 

4L.  66 

o 

7 

nco  y 

K  d 

5-8 

^  T     O  1 

5L.  <dl 

do  y  d 
8S.48 

/ 

n  o 

n^':  d 

/-y 

/o.  51 

yi.  /  7 

y 

4 

7 

n^y  a 

a  o 
6-  7 

AT     1  A 

6L.10 

7L.  6U 

6 

T  O 

13 

nt:y    n  o 

O  A 

J-6 

3L.72 

6L.75 

4 

11 

n^y   ~\  8 

o  n 

j-y 

JS.  88 

9L.82 

4 

11 

y 

1-5 

TO     O  O 

lo.  J2 

ct  OT 

5L.  Jl 

4 

4 

O 

3-6 

ot  n 

JL.  16 

x  OO 

6L.  J2 

3 

7 

n^c;  o1 

o  o 
2- J 

2L.10 

3S.31 

4 

9 

n^^ 

y  /- 

4-6 

4L.29 

6L.25 

3 

8 

i  n 

n  a 
1-6 

IS.  29 

6L.48 

3 

10 

n    c   -\  J 

2-9 

2S.  28 

9L.27 

3 

8 

c\e:k  on 

c  d 

5-8 

5L.  81 

8L.67 

2 

5 

n  ^  K  0*3 

T  d 

1-8 

lctr. 

8ctr. 

1 

2 

n       n  y 

y  -in 

4-10 

4L.56 

10S.48 

4 

4 

n  czn  n  q 

2-4 

2L.35 

4S.34 

3 

5 

r\^n  on 

2-4 

2S.28 

4L.83 

5 

7 

n  ^o*  on 

y  d 

4-8 

J  T 

4L.  83 

8S.  49 

5 

7 

r\z.&  ~\ 

r  d 

6-8 

6ctr . 

ftT  /"A 

T  A 

16 

n^cJ  o 

1-5 

IS.  88 

5S.  62 

4 

10 

n^Q  i 

2-5 

2ctr. 

5S.84 

5 

9 

059-10  

q  in 

7-XU 

9S.31 

10L. 53 

7 

15 

059-17  

2-5 

2S.73 

5S.  61 

2 

5 

060-4  

3-6 

3S.62 

6L.08 

3 

5 

060-8  

2-4 

2S.50 

4L.37 

2 

8 

060-5  

2-6 

2S.36 

6L.18 

8 

16 

15 


TABLE  3.— Continued. 


Symbol 

Translocation 

Mean 

position  of  breaks 

Source  of  data — 

Ratio 

Ratio 

Plants , 
No. 

Drawings, 
No. 

061-4-  

5-7 

5S.  54 

7L.30 

A 

~\L 

XHr 

062-3  

2-5 

2L.45 

5S.34 

O 
c 

/ 
H- 

062-11 — 

2-9 

2L.21 

9S.53 

p 

062-15— 

2-8 

2L.70 

8L.26 

5 

J — * 

062-16— 

2-5 

2S.56 

5L.04 

1 

3 

062-16— 

7-8 

7L.15 

8L.17 

4 

10 

062-18— 

5-7 

5ctr. 

7ctr. 

9 

16 

063-1— 

2-10 

2L.19 

10L.71 

7 

3 

063-1— 

3-10 

3S.25 

10L.71 

7 

3 

064-11— 

3-9 

3L.17 

9L.81 

12 

1-8 

lctr. 

8c  tr. 

2 

7 

064-18— 

5-7 

5S.61 

7S.49 

5 

10 

CsfJ  1 

2-3 

2S.53 

3L.  91 

2 

5 

064-20— 

1-4 

IS.  23 

4L.19 

4. 

8 

067-6— 

6-9 

6S.39 

9L.47 

8 

19 

068-12— 

5-9 

Po.  IX. 

yL.  oo 

D 

068-14— 

1-10 

1L.16 

10L.79 

5 

11 

070-1— 

1-6 

1L.40 

6L.  58 

2 

6 

070-12— 

X-5 

1L.39 

5S.71 

6 

16 

071-1— 

7-9 

7S.70 

9L.07 

7 

15 

073-6— 

5-10 

5L.13 

10S.41 

2 

4 

073-8— 

4-10 

4L.41 

10S.74 

2 

3 

16 


TABLE  4. — The  breakage  points  for  translocations  in  series  1  to  series  4,  arranged  in 
order  of  the  chromosomes  and  in  order  along  the  chromosome  arms  from  left  to  right. 


Breakage  points 


Symbol 


Ratio 


7309 
d 
c 
e 

4464 
b 

036-7 

5255 

5896 

6891 

004-11 

8628 

5946 

028-17 

4937 

5453 

051-1 

018-18 

(9-10a) 

5539 

015-18 

5523 

041-9 

6892 

6427 

7211 

6883 

017-3 

5376 

5883 

5597 

5982 

021-7 

8995 

k 

a 

c 

h 

013-9 

6861 

8048 

j 
f 

g 

6884 

024-14 

8637 

4759 

e 

8405 
d 


IS. 90 
IS.  78 
IS.  77 
IS.  61 
IS.  53 
IS.  43 
IS.  37 
IS.  25 
IS.  22 
IS.  14 
IS. 13 
lctr. 
lctr. 
lctr. 
1L.10 
1L.11 
1L.16 
1L.16 
1L.21 
1L.21 
1L.26 
1L.27 
1L.27 
1L.30 
1L.43 
1L.57 
1L.63 
1L.67 
1L.77 

IS.  88 
IS.  77 
IS.  77 
IS.  72 
IS.  49 
IS. 17 
IS. 15 
IS.  14 
IS.  06 
lctr. 
1L.04 
1L.11 
1L.11 
1L.17 
1L.17 
1L.17 
1L.27 
1L.37 
1L.39 
1L.  58 
1L.  60 
1L.61 


Ratio 


2S.89 
2L.56 
2L.33 
2L.47 
2L.28 
2S.36 
2L.33 
2S.31 
2S.30 
2S.83 
2S.36 
2L.49 
2ctr. 
2c  tr. 
2S.15 
2S.  58 
2S.30 
2L.44 
2L.37 
2L.61 
2L.26 
2S.62 
2S.57 
2L.35 
2L.50 
2L.79 
2L.52 
2S.58 
2L.08 

3S.  60 
3L.48 
3L.66 
3L.41 
3L.06 
3L.34 
3L.17 
3L.14 
3L.04 
3ctr. 
3L.65 
3S.18 
3L.L3 
3L.11 
3L.13 
3L.19 
3S.49 
3S.50 
3L.20 
3L.45 
1L.31 
3S.75 


Trans- 
location 


1-3. 
1-3. 
1-3 
1-3 
1-3 

1-4 
1-4 
1-4 
1-4 
1-4 

1-4 

1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 
1-4 

1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5' 
1-5 


Symbol 


5476 
i 

5267 
4314 
5242 

h 

5688 
002-19 
4308 
b 

/  8598  X 
\  8602  i 

064-20 

5566 

8368 

K-40 

8663 

8664 

5910 

007-1 

5629 

039-15 

6422 

5373 

f 

8249 
c 

8563 
8592 
e 

4692 

015-15 

a 

5756 
5438 


5045 

058-2 

8347 

4613 

5525 

004-14 

i 

8972 

018-5 

6899 

055-4 

4832 

b 

040-3 


Breakage  points 


Ratio 


} 


1L.66 
1L.68 
1L.72 
1L.81 
1L.90 

IS.  94 
IS.  87 
IS.  87 
IS.  65 
IS.  55 

IS.  41 

IS.  23 
IS.  21 
IS. 14 
IS. 13 

IS.  09 

IS.  03 
1L.04 
1L.10 
1L.14 
1L.16 
1L.17 
1L.25 
1L.26 
1L.33 
1L.39 
1L.43 
1L.45 
1L.46 
1L.49 
1L.51 
1L.89 
1L.93 
1L.95 

IS.  94 
IS.  88 
IS.  84 
IS.  78 
IS. 75 
IS.  75 
IS.  71 
IS.  56 
IS.  53 
IS. 32 
IS. 32 
IS. 20 
IS.  17 
IS.  17 


17 


TABLE  4.— Continued. 


Trans- 
location 

Symbol 

Breakage  points 

Ratio 

Ratio 

1-5  

5537 

IS. 11 

5S.15 

1-5  

04-3-15 

IS.  10 

5L.63 

1_5  _____ 

024-5 

IS.  09 

5L.98 

1-5  

5512 

IS.  08 

5L.70 

1-5  

6197 

IS.  02 

5L.02 

1-5 — ----- 

8782 

lctr. 

5ctr. 

4331 

1L.03 

5S.02 

1-5  

e 

1L.03 

5L.09 

1-5  

6178 

1L.04 

5L.05 

044-10 

1L.05 

5S.83 

f 

1L.07 

5Lc09 

1-5  

6401 

1L.14 

5S.20 

1-5  

7219 

1L.15 

5S.19 

1-5  

h 

1L.18 

5L.53 

1-5  ■ 

48-34-2 

1L.19 

5L.76 

1-5  -- 

5813 

1L.21 

5S.96 

1_5  

022-11 

1L.27 

5L.56 

1-5  ■  

8388 

1L.30 

5S.25 

1-5  

c 

1L.34 

5L.29 

1-5  

070-12 

1L.39 

5S.71 

1-5  ■  

7212 

1L.44 

5S.28 

1-5  •-- 

4597 

1L.52 

5S.43 

1-5  

a 

1L.52 

5S.42 

1_5  

g 

1L.  58 

5S.85 

1-5  

8041 

1L.80 

5L.15 

1-5  — 

7267 

1L.92 

5L.82 

1-6  

8452 

,  IS. 80 

6L.52 

1-6  

8605 

■v 

flS.79 
J 

6L.59 

1-6  ■  

8609 

1-6  

028-13 

IS.  56 

6L.54 

1-6  

7097 

IS. 46 

6L.62 

1-6  

7352 

IS. 40 

6L.60 

1-6  

e 

IS.  37 

6L.21 

1-6  

5537 

IS.  31 

6L.22 

1-6  

055-10 

15.29 

6L.48 

1-6  

5013 

IS.  26 

6L.28 

1-6  

5495 

IS. 25 

6S.80 

1-6  

c 

IS.  25 

6L.27 

1-6  

6189 

IS.  23 

6L.17 

1-6  

4986 

IS.  21 

6S.78 

1-6  

5077 

IS.  20 

6L.60 

1-6  

5072 

IS.  17 

6L.45 

1_6  

h 

1L.03 

6L.17 

1_6  

d 

1L.13 

6S.74 

1-6  

g 

1L.16 

6L.84 

1-6  

a 

1L.20 

6L.54 

1_6  '  ■ 

8415 

1L.29 

6S.82 

1_6  

f 

1  _a  

070-1 

1L.40 

6L.58 

1_6  

5225 

1L.61 

6L.72 

1_6  

4456 

1L.71 

6L.30 

1-6  

8650 

|  1L.79 

6L.91 

1-6  

8658 

Trans- 
location 


1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 
1-7- 

1-8- 
1-8- 
1-8- 
1-8- 
1-8- 
1-8- 
1-8- 
1-8- 
1-8- 
1-8- 
1-8- 
1-8 
1-8 
1-8- 
1-8- 
1-8. 
1-8- 
1-8. 
1-8- 
1-8- 
1-8. 
1-8- 
1-8. 
1-8. 
1-8- 


Breakage  points 


Ratio 

Ratio 

4742 

IS.  95 

7L.03 

g 

IS.  79 

7S.22 

4837 

IS.  73 

7L.  55 

f 

IS.  72 

7L.80 

A  AM 

IS.  65 

7S.50 

4405 

IS.  43 

7S.46 

6796 

IS.  40 

7S.39 

010-12 

IS.  35 

7L.57 

i 

IS.  31 

7L.26 

021-7 

IS. 22 

7S.56 

4302-31 

IS.  15 

7L.12 

f 

IS.  10 

7S.50 

A-37 

1L.10 

7L.56 

5871 

1L.12 

7L.24 

48-83-15 

1L.12 

7L.25 

4891 

1L.12 

7L.69 

j 

1L.20 

7L.61 

5339 

1L.24 

7L.14 

a 

1L.28 

7L.13 

e 

1L.39 

7L.11 

c 

1L.39 

7L.14 

h 

1L.46 

7L.19 

4420 

1L.47 

7L.90 

b 

1L.53 

7S.12 

d 

1L.81 

7S.44 

017-10 

1L.82 

7L.12 

012-10 

1L.91 

7L.90 

5693 

1L.92 

7L.18 

8919 

IS.  53 

8L.44 

4307-4 

IS. 42 

8L.61 

001-13 

IS. 39 

8L.67 

4685 

IS.  20 

8L.21 

6591 

IS.  18 

8S.  43 

008-17 

IS.  16 

8L.20 

5588 

IS.  10 

8S.32 

055-23 

lctr. 

8ctr. 

064-13 

lctr. 

8c  tr. 

4676 

1L.04 

8S.06 

5619 

1L.07 

8L.16 

5634 

1L.08 

8S.28 

5384 

1L.10 

8L.59 

8683 

1L.11 

8ctr. 

8640 

1L.11 

8L.16 

020-19 

1L.11 

8L.38 

4748 

1L.12 

8L.15 

036-4 

1L.18 

8L.59 

005-7 

1L.22 

8L.78 

7509 

1L.  28 

8L.  21 

5752 

1L.36 

8L.25 

a 

1L.41 

8S.52 

026-2 

1L.49 

8L.80 

6766 

1L.54 

8L.77 

b 

1L.59 

8L.82 
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JLJ-  CL-LIO 
~]  r\r*  q  +  -T  C)T) 

Symbol 

Breakage  points 

Ratio 

Ratio 

1_8— — 

5821 

1L.65 

81.31 

1_8  

6697 

1L.89 

8L.52 

1-8  — 

5910 

1L.93 

81.67 

1_8  — 

G 

1L.94 

8L.89 

1-8  

5704 

1L.96 

8S.67 

1_9  -_ 

024-7 

IS.  71 

91.13 

1_9— ______ 

8265 

IS.  58 

91.27 

1_9  . 

8302 

IS.  55 

91.29 

1-9  

8129 

IS.  53 

91.27 

1_9  

48-34-2 

IS.  51 

91.24 

1-9---  

8001 

IS.  51 

91.24 

1_9  

c 

IS.  48 

9L.22 

1-9-  

7535 

IS.  33 

9S.27 

1_9  

8918 

IS.  21 

91.20 

1-9  — - 

6762 

9T  53 

1_9  

a 

IS.  13 

91.15 

1-9  _  

8460 

1C  1-7 
JLO  .  ■  <■  J 

oo24 

-l_vj)  •  \J\J 

91.83 

1_9__— 

5622 

IT  ID 

QT   1  2 

1-9  ,___ 

4995 

IT   1  9 

9^  90 

1-9  

9021 

1  T,  Ofi 

J-li*  £_vJ 

91.83 

1-9  

8886 

1-9-  

8889 

J  11.33 

9L.23 

1_9  

4997 

1L.37 

9S.28 

1_9— _____ 

d 

1L.42 

9L.25 

1_9  .__ 

b 

1L.  50 

91.60 

1_9— ______ 

4398 

1L.51 

9S.19 

1_9  

8389 

1L.74 

91.13 

1-9—  — — 

6328 

1L.79 

9L.40 

1-9  ____ 

035-10 

1L.89 

9S.67 

i_io  

g 

IS.  80 

10L.21 

1-10  

007-19 

IS.  07 

101.08 

1-10  — 

f 

IS.  04 

10L.30 

1-10  

4885 

lctr. 

lOctr. 

1-10  — 

8770 

1L.09 

101.38 

i_io  

e 

1L.16 

10L.31 

1_10  

068-14 

1L.16 

101.79 

i_io  

5273 

1L.17 

101.69 

1-10  

b 

1L.19 

10S.39 

1-10  

a 

1L.29 

101.33 

1-10  

c 

1L.43 

101. 74 

1-10  

8465 

)  11.45 

101.76 

1-10  

8491 

1-10  

d 

11. 50 

101. 68 

1-10  

015-9 

11.67 

10S.46 

1_10  — 

8375 

11.69 

10L.64 

1-10  

001-3 

11.86 

101.48 

1-10  

13-29 

11.93 

101. 26 

2-1  

7309 

2S.89 

IS.  90 

2-1  

6891 

2S.83 

IS.  14 

~\  t^t  r*  a  t  "T  nn 
_LUL/cL  0_L(_Jil 

Symbol 

Breakage  points 

Ratio 

Ratio 

2-1  

5523 

2S.62 

11.27 

2-1  

5453 

2S.58 

1L.11 

2-1  

017-3 

2S.  58 

11.67 

2-1  — 

041-9 

2S.57 

11.27 

2-1  — 

b 

2S.36 

IS.  43 

2-1  

004-11 

2S.36 

IS.  13 

2-1  

5255 

2S.31 

IS.  25 

2-1  

5896 

2S»30 

IS.  22 

2-1  

051-1 

2S.30 

1L.  16 

2-1  

4937 

2S.15 

11.10 

2-1  

5946 

2ctr. 

lctr. 

2-1  

028-17 

2c  tr. 

lctr. 

2-1  

5376 

21.08 

11.77 

2-1  

015-18 

21.26 

11.26 

2-1  . 

4464 

2L.28 

IS  .53 

2-1  .— 

c 

21.33 

IS.  77 

2-1  

036-7 

?T.  33 

1  37 

2-1  — 

6892 

21.35 

11.30 

2-1  

(9-10a) 

21.37 

1L  21 

-L.Um  (C-L. 

2-1  .— 

018-18 

21.44 

11.16 

2-1  

e 

21.47 

IS.  61 

2-1  

8628 

2L.49 

lctr. 

2-1  

6427 

21.50 

11.43 

2-1  ■-- 

6883 

21.52 

11.63 

2-1  

d 

21.56 

IS.  78 

2-1  — 

5539 

21.61 

11.21 

2-1  

7211 

21.79 

11.57 

2-3  

023-5 

2S.80 

31.70 

2-3  

8662 

2S.78 

31.83 

2-3  

e 

2S.76 

31.48 

2-3  

5800 

2S.73 

3S.81 

2-3  

5304 

2S.62 

31.29 

2-3  

064-2 

2S.53 

31.91 

2-3—  

c 

2S.46 

3S.52 

2-3  

6270 

2S.46 

31.60 

2-3  

014-12 

2S.43 

31.51 

2-3  —  

6862 

2S.39 

31. 20 

2-3  

4369 

2S.19 

3S.  26 

2-3:  

010-10 

2S.17 

31.13 

2-3  — 

8857 

2S.08 

31.24 

2-3——— 

4301-111 

2etr. 

3ctr. 

2-3  

023-2 

2ctr. 

3ctr. 

2-3  

055-7 

21.10 

Jb.Jl 

2-3  

005-14 

21.12 

3S.29 

9-3- 

n 

21.14 

31.07 

2-3  

8483 

2L.14 

"31.12 

2-3  

I -10 

21.19 

3S.51 

2-3  

g 

2L.21 

3S.21 

2-3  

8553 

|  21.26 

2-3  

8556 

31.23 

2-3  

7285 

21.26 

31.39 

2-3  

033-4 

2L.27 

31.23 
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Trans- 
location 


Breakage  points 

Trans- 

Breakage 

points 

Symbol 

Symbol 

Ratio 

Rs/tio 

location 

Ratio 

Ratio 

f 

2L.35 

3S.60 

2-5  

010-17 

2S.19 

5L.21 

b 

2L.45 

3L.08 

2-5  

059-1 

2c  tr. 

5S.84 

8628 

2L.54 

3L.44 

2-5  

b 

2L.06 

5S.09 

d 

2L.67 

3L.48 

2-5  

6580 

2L.09 

5S.09 

4303-74 

2L.73 

3L.68 

2-5  

5098 

2L.13 

5S.23 

6750 

2L.76 

3S.53 

2-5  

a 

2L.14 

5L.15 

011-6 

2L.77 

3L.48 

2-5  

c 

2L.16 

5S. 48 

(3-6a) 

2L.79 

3S.90 

2-5  

015-3 

2L.16 

5S.  69 

6284 

2L.81 

3L.75 

2-5  

2-5  

002-16 
023-15 

2L.25 
2L.28 

5L.35 
5S.30 

5157 

2S.86 

4L.07 

2-5  

A-16 

2L.34 

5S.20 

4413 

2S.84 

4S.32 

2-5  

032-9 

2L.40 

5S.31 

8682 

2S.70 

4S.25 

2-5  

062-3 

2L.45 

5S.34 

6994 

2S.59 

4L.95 

2-5  

5876 

2L.47 

5L.46 

8865 

2S.52 

4L.27 

2-5  

5645 

2L.60 

5S.85 

060-8 

2S.50 

4L.37 

2-5  

6885 

2L.63 

5S.79 

018-3 

2S.38 

4L.47 

2-5  

5602 

2L.73 

5L.77 

057-21 

2S.28 

4L.83 

2-5  

8321 

2L.86 

5L.11 

5495 

2S.27 

4L.10 

2-5  

f 

2L.91 

5L.10 

j 

2ctr. 

4c  tr. 

2-5  

d 

2L.91 

5L.86 

8407 

2ctr. 

4ctr. 

2-5  

4578 

2L.92 

5S.71 

052-13 

2c  tr. 

4ctr. 

g 

2L.13 

4S.31 

2-6  

4394 

2S.91 

6L.12 

010-4 

2L.13 

4S..31 

2-6  

8786 

2S.90 

6S.77 

k 

2L.13 

4L.04 

2-6  

001-15 

2S.72 

6S.87 

004-13 

2L.14 

4S.51 

2-6  

b 

2S.69 

6L.49 

4374 

2L.15 

4L.23 

2-6  

008-5 

2S.40 

6L.26 

8027 

2L.15 

4L.43 

2-6  

4372 

2S.37 

6S.81 

d 

2L.17 

4L.45 

2-6  

060-5 

2S.36 

6L.18 

5951 

2L.18 

4S.26 

2-6  

027-4 

2S.34 

6L.11 

a 

2L.30 

4L.21 

2-6  

5472 

\  2S.25 

6L.15 

e 

2L.31 

4S.47 

2-6  

5473 

m 

2L.34 

4S.47 

2-6  

6671 

2S.22 

6L.22 

057-19 

2L.35 

4S.51 

2-6  

e 

2L.18 

6L.20 

017-18 

2L.39 

4L.19 

2-6  

693 1" 

2L.24 

6L.23 

6266 

2L.40 

4L.27 

2-6  

"78" 

2L.24 

6L.29 

011-7 

2L.53 

4L.76 

2-6  

5648 

2L.25 

6L.19 

b 

2L.59 

4S.40 

2-6  

a 

2L.28 

6L.20 

f 

2L.75 

4L.12 

2-6  - 

c 

2L.37 

6L.25 

052-15 

2L.75 

4L.66 

2-6  

d 

2L.41 

6L.45 

016-19 

2L.81 

4S.79 

2-6  

9002 

|  2L.57 

6L.50 

014-11 

2L.81 

4S.16 

2-6  

9009 

c 

2L.81 

4S.09 

2-6  

4717 

2L.77 

6L.27 

b 

2L.81 

4L.  53 

2-6  

2-6  

f 

014-11 

2L.79 
2L.81 

6L.87 
6L.20 

g 

2S.79 

5S.24 

2-6  

5419 

2L.82 

6S.79 

059-17 

2S.73 

5S.61 

2-6  

8441 

2L.94 

6S.79 

019-1 

2S.67 

5S.51 

062-16 

2S.56 

5L.04 

2-7  

5279 

2S.93 

7L.25 

4741 

2S.47 

5L.47 

2-7  

5144 

2S.35 

7L.08 

009-19 

2S.29 

5L.11 

2-7  

022-4 

2S.30 

7L.24 

025-4 

2S.26 

5L.78 

2-7  

8045 

2S.12 

7L.06 

e 

2S.19 

5S.28 

2-7  

d 

2L.16 

7L.18 

TABLE  4. --Continued. 


Trans- 
location 

Symbol 

Breakage  points 

na.  oj.u 

2-7  

48-74-1 

2L.22 

7S.47 

2-7  

4400 

2L.24 

7L.32 

2-7  

8465 

2L.27 

7S.56 

2-7  

f 

2L.30 

7L.68 

2-7  

b 

2L.37 

7L.12 

2-7  

G 

2L.47 

7S.34 

2-7  

4519 

2L.65 

7L.66 

2-7  

5783 

2L.66 

7L.10 

2-7  

038-12 

2L.75 

7S.68 

2-7  

8322 

2L.76 

7L.74 

2-7  

e 

2L.82 

7L.63 

2-8  

013-17 

2S.89 

8L.61 

2-8  

4711 

2S.86 

8L.67 

2-8  

011-20 

2S.58 

8L.28 

2-8  

8458 

2S.22 

8L.32 

2±8  

c 

2S.15 

8S.  11 

2-8  

f 

2ctr. 

8c  tr. 

2-8  

006-10 

2ctr. 

8ctr. 

2-8-  

d 

2L.05 

8L.10 

2-8  

e 

2L.07 

8L.10 

2-8  

4414 

2L.12 

8L.14 

2-8  

7069 

2L.13 

8L.14 

2-8  

8428 

2L.16 

8L.10 

2-8  

003-5 

2L.19 

8S.  72 

2-8  

b 

2L.20 

8L.18 

2-8  

5454 

2L.21 

8S.39 

2-8  

h 

2L  23 

8L.22 

2-8  

5484 

2L.24 

8S.58 

2-8  

031-7 

2L.30 

8S.44 

2-8  

"84" 

2L.32 

8L.30 

2-8  

051-15 

2L.62 

8L.48 

2-8  — 

062-15 

2L.70 

8L.26 

2-8  

g 

2L.71 

8S.  71 

2-8  

051-7 

2L.83 

8L.74 

2-8  

48-45-6 

2L.84 

8L.68 

2-8  

8376 

2L.95 

8L.03 

2-8  

037-5 

2L.95 

8L.54 

2-9  

7096 

2S.57 

9L.66 

2-9  

c 

2S.49 

9S.33 

2-9  

a 

2S.36 

9L.58 

2-9  

055-14 

2S.28 

9L.27 

2-9  

(2-8a) 

2S.27 

9L.72 

2-9  

5711 

2S.24 

9L.23 

2-9  

b 

2S.18 

9L.22 

2-9  

062-11 

2L.21 

9S.53 

2-9  

5257 

2L.28 

9L.20 

2-9  

6656 

2L.32 

9S.31 

2-9  

5831 

2L.63 

9S.72 

2-9  

5208 

2L.76 

9L.68 

2-9  

d 

2L.83 

9L.27 

Trans- 
location 

Symbol 

Breakage  points 

run.  UJLU 

net  \jX\j 

2-10  

043-10 

2S.89 

10L.40 

2-10  

5651 

2S.71 

10L.62 

2-10  

b 

2S.50 

10L.75 

2-10  

8864 

2S.10 

10L.76 

2-10  

4484 

2S.09 

10L.14 

2-10  

5830 

2L.12 

10L.12 

2-10  

a 

2L.16 

10L. 55 

2-10  

063-1 

2L.19 

10L.71 

2-10  

1-3 

2L.30 

10S.40 

2-10  

5561 

2L.35 

10S.16 

2-10  

011-9 

2L.39 

10L. 76 

2-10  

8219 

2L.  50 

10L.35 

2-10  

6853 

2L.79 

10L.86 

2-10  

035-2 

2L.  85 

10L.49 

3_1  

d 

3S.75 

1L.  61 

3-1  

5883 

3S.60 

IS.  88 

3_1  

8637 

3S.50 

1L.37 

3_1  

024-14 

3S.49 

1L.27 

3_1  

1 

3S.30 

1L.68 

3-1  

8048 

3S.18 

1L.11 

3_1  

013-9 

3ctr. 

lctr. 

3_1  

h 

3L.04 

IS.  06 

3-1  

8995 

3L.06 

IS.  49 

3-1  

f 

3L.11 

1L.17 

3_1  

i 

3L.13 

1L.  11 

3_1  

g 

o 

3L.13 

1L.17 

3_1  

c 

3L.14 

IS.  14 

3_1  

a 

3L.17 

IS.  15 

3_1  

6884 

3L.19 

1L.17 

3-1  

4759 

3L.20 

1L.39 

3-1  — 

8405 

3L.31 

1L.60 

3_1  

k 

3L.34 

IS.  17 

3-1  

021-7 

3L.41 

IS.  72 

3-1  

e 

3L.45 

1L.58 

3-1  

5597 

3L.48 

IS.  77 

3-1  

6861 

3L.65 

1L.04 

3-1  

5242 

3L.65 

1L.90 

3-1  

5982 

3L.66 

IS. 77 

3-1  

5267 

3L.73 

1L.72 

3_1  

5476 

3L.87 

1L.66 

3-1  

A31A 

3L.89 

1L.81 

3-2  

(3-6a) 

3S.90 

2L.79 

3-2  

5800 

3S.81 

2S.73 

3-2  

f 

3S.60 

2L.35 

3-2  

6750 

3S.53 

2L.76 

3-2  

c 

3S.52 

2S.46 

3-2  

1-10 

3S.51 

2L.19 

3-2  

055-7 

3S.31 

2L.10 

3-2  

005-14 

3S.29 

2L.12 

3-2  

4369 

3S.26 

2S.19 
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Trans- 
location 

O  Vlll  U  w_L 

Breakage  points 

no.  oiu 

iui  U1U 

3_2  

g 

3S.21  ' 

2L.21 

3_2  

4301-111 

3ctr. 

2ctr. 

3-2  

023-2 

3otr. 

2ctr. 

3_2  --  — 

h 

3L.07 

2L.14 

3_2_  

3L.08 

2L.45 

3-2  

8483 

3L.12 

2L.14 

3_2  

010-10 

3L.13 

2S.17 

3_2  

6862 

3L.20 

2S.39 

3_2  

8553 

j"  3L.23 

2L.26 

3_2  

8556 

3_2  

033-4 

3L.23 

2L.27 

3_2  

8857 

3L.24 

2S.08 

3_2  

5304 

3L-.  29 

2S.62 

3_2  

7285 

3L.39 

2L.26 

3_2  

8628 

3L.44 

2L.54 

3_2  

d 

3L.48 

2L.67 

3_2  

e 

3L.48 

2S.76 

3_2  

011-6 

3L.48 

2L.77 

3_2  

014-12 

3L.51 

2S.43 

3_2  

6270 

3L.60 

2S.46 

3-2  

4303-74 

3L.68 

2L.73 

3-2  

023-5 

3L.70 

2S.80 

3_2  

6284 

3L.75 

2L.81 

3_2  

8662 

3L.83 

2S.78 

3_2  

064-2 

3L.91 

2S.53 

3_4  

8969 

3S.75 

4L.75 

3_4  

8397 

3S.74 

4S.55 

3_4  

8634 

3S.71 

4L.75 

3_4  

5156 

3S.47 

4L.67 

3_4  

5920 

3S.28 

4L.73 

3-4  

012-16 

3S.27 

4S.30 

3-4  

4662 

3S.24 

4S.67 

3_4  

4726 

3S.16 

4L.15 

3_4  

5891 

3ctr. 

4ctr. 

3_4  

A- 21 

3L.07 

4L.  85 

3_4  

006-17 

3L.10 

4S.45 

3-4  

037-9 

3L.10 

4L.14 

3_4  

8443 

3L.12 

4L.13 

3-4  

4713 

3L.21 

4S.59 

3_4  

6534 

3L.48 

4L.89 

3_5  

4635 

3S.44 

5S.48 

3_5  

e 

3S.34 

5S.16 

3_5  

6473 

3S.32 

5S.26 

3_5  

6462 

3S.31 

5L.47 

3-5  

4873 

3S.24 

5S.16 

3_5  

4880 

3ctr. 

5ctr. 

3_5  

4898 

3ctr. 

5ctr. 

3_5  

6695 

3ctr. 

5ctr. 

3_5  

g 

3L.01 

5S.73 

3-5  

8104 

3L.05 

5L.08 

3-5  

8528 

3L.06 

5L.72 

22 


Trans- 
location 

Breakage  points 

ru±  O-Lu 

ltd.  GXO 

3-5  

039-13 

3L.13 

5L.14 

3_5  

5874 

3L.16 

5L.21 

3-5  

5521 

3L.17 

5L.48 

3-5  

015-18 

3L.18 

5S.21 

3_5  

13-104 

3L.23 

5L.20 

3-5  

a 

3L.28 

5L.60 

3-5  

h 

3L.55 

5L.22 

3-5  

b 

3L.61 

5L.57 

3-5  

c 

3L.62 

5L.27 

3-5  

7043 

3L.63 

5L.61 

3-5  

8351 

3L.75 

5L.68 

3-5  

6346 

3L.94 

5L.83 

3_6  

b 

3S.73 

6S.82 

3_6  

060-4 

3S.62 

6L.08 

3-6  

4349 

3S.58 

6L.70 

3_6  

c 

3S.56 

6L.54 

3_6  

016-17 

3S.48 

6L.30 

3-6  

032-3 

3S.41 

6S.78 

3_6  

030-8 

3S.27 

6S.81 

3_6  

8963 

3S.23 

6L.14 

3_6  

a 

3L.06 

6L.30 

3_6  

7067 

3L.07 

6L.75 

3-6  

6349 

3L.10 

6L.15 

3_6  

055-5 

3L.16 

6L.32 

3-6  

8145 

3L.17 

6L.26 

3-6  

5368 

3L.22 

6L.20 

3_6  

d 

3L.23 

6L.82 

3  6  

5201 

3L.26 

6L.21 

3_6  

003-2 

3L.35 

6L.15 

3_6  

6566 

3L.41 

6L.35 

3_6  

8672 

3L.47 

6L.87 

J-6  

/162 

3L.  52 

6L.  53 

J-6  

054-12 

3L.72 

6L.75 

J-o  

6266 

3L.85 

6S.80 

3-7  

b 

3S.92 

7L.03 

3-7  

001-15 

3S.38 

7L.30 

3_7_   

004-7 

3S.38 

7L.26 

3-7  

a 

3S.25 

7L.18 

3-7  

4670 

3S.20 

7L.76 

3_7  

4773 

3S.11 

7L.07 

3_7  

5724 

3ctr. 

7ctr. 

3_7  

8541 

3ctr. 

7ctr. 

3_7  

6557 

3L.06 

7S.59 

3-7  

5955 

3L.10 

7L.58 

3-7  

029-3 

3L.11 

7L.13 

3-7  

5378 

3L.13 

7L.73 

3_7  

e 

3L.25 

7S.56 

3-7  

6466 

3L.36 

7L.14 

3-7  

c 

3L.46 

7L.45 

3-7  

5471 

3L.64 

7L.58 

3-7  

d 

3L.64 

7L.81 

3_7  

8006 

3L.88 

7L.90 

TABLE  4. --Continued. 


Trans- 
location 

Symbol 

Breakage  points 

Ratio 

Ratio 

3-8  

024-11 

3S.65 

8L.49 

3_8  

6373 

3S.53 

8L.68 

3-8  

e 

3S.36 

8L.21 

3-8  

4626 

3S.30 

8L.31 

3-8  

6439 

3S.30 

8L.15 

3-8  

8666 

3_8  

8667 

V3S.30 

8L.14 

3_8  

8670 

J 

3  8  

8367 

3S.28 

8S.52 

3_8  

5558 

3S.26 

8S.74 

3_8-   

c 

3S.23 

8L.85 

3-8  

015-17 

3S.12 

8S.13 

3-8  

5830 

3S.06 

8L.13 

3-8  

4303-12 

3ctr. 

8ctr. 

3-8  

4872 

3ctr. 

8ctr. 

3-8  

043-14 

3L.02 

8S.40 

3-8  

5583 

3L.06 

8L.05 

3-8-  -  — 

7362 

3L.07 

8L.69 

3-8  

f 

3L.08 

8L.10 

3_8  

g 

3L.12 

8L.19 

3_8  

007-8 

3L.14 

8L.11 

3-8  

b 

3L.16 

8L.23 

3-8  

8023 

3L.18 

8L.16 

3-8  

4874 

3L.28 

8L.32 

3-8  

012-10 

3L.39 

8L.23 

3_8  

a 

3L.41 

8L.61 

3-8  

6261 

3L.49 

8L.40 

3-8  

h 

3L.53 

8S.46 

D-J± 

3L.63 

8S.  06 

3-8  

8350 

3L.75 

8S.60 

3-8  

4340 

3L.88 

8L.72 

3-8  

4301-39 

3L.92 

8L.82 

3  9___  ___ 

054-18 

3S.  88 

9L.82 

3_9  

6722 

3S.66 

9S.66 

3  9  

7041 

3S.59 

9L.70 

3_9  

5643 

3S.  55 

9L.64 

3_9  

8447 

3S.44 

9L.14 

3-9  

030-2 

3S.39 

9L.30 

3_9  

8465 

3S.27 

9L.41 

3  9__   

8032 

3S.26 

9L.96 

3-9  

020-5 

3ctr. 

9ctr. 

3-9  

5775 

3L.09 

9S.24 

3_9  

c 

3L.09 

9L.12 

3  9  

h 

3L.09 

9L.33 

3-9  

a 

3L.11 

9L.16 

3-9  

d 

3L.  13 

9L.  26 

3_9  

064-11 

3L.17 

9L.81 

3_9  

g 

3L.40 

9L.14 

3-9  

034-11 

3L.46 

9S.36 

3_9  

b 

3L.48 

9L.53 

3_9  

5285 

3L.51 

9L.49 

Trans- 

Symbol 

Breakag 

s  points 

"I  nnsti  rrn 

Ratio 

Ratio 

3-9  

4727 

3L.54 

9L.42 

3-9—-  - 

f 

3L.63 

9S.69 

3-9  

8562 

3-9  

8572 

►  3L.65 

9L.22 

3-9  

8574 

3-9  

4963 

3L.76 

9L.57 

3_10  

7464 

3S.49 

10L.60 

3-10  

8412 

3S.39 

10S.36 

3-10  

8349 

3S.38 

lOctr. 

3_10  

4382 

3S.38 

10L.29 

3_10  

063-1 

3S.25 

10L. 71 

3-10  

4383 

3S.23 

10L.30 

3-10  

5892 

3S.17 

10L.25 

3-10  

a 

3L.16 

101/.  22 

3_10  

b 

3L.19 

10L. 27 

c 

3L.22 

10L.30 

3  10--  -- 

6691 

3L.30 

10L. 87 

3_10  

036-15 

3L.48 

1 OT  f*L 

3_T  n  

\J'\<  1  —  JLU 

3L.77 

1  ni  no 

IX)  hm  / (£ 

4-1  

a 

4S.69 

1L.51 

4-1  

K-40 

4S.42 

IS.  13 

4-1  

015-15 

4S.40 

1L.49 

4-1—  — 
4-1  

8663 
8664 

Y  4S.36 
J 

i  q  no 

4  1  

8368 

4S.30 

IS.  14 

4-1  

5373 

4S.29 

1L.17 

4-1  

e 

4S.27 

1L.45 

4-1  

039-15 

4S.  26 

1L.14 

4_1   ■ 

c 

4S.  23 

1L.33 

4-1  

5863 

4S.  21 

1L.39 

4-1  

6422 

4S.11 

1L.16 

4-1  

5910 

IS.  03 

4-1  

007-1 

Uo 

1L.04 

4-1  

5629 

;  t  -in 
H-L.  ±U 

1L.10 

4_1  

4692 

/  T    n  c; 
H-J-i.  J.J 

1L.46 

4_1  

f 

4L.16 

1L.25 

4-1  

064-20 

4L.19 

IS.  23 

4-1  

5566 

4L.26 

IS.  21 

4-1  

g 

4L.35 

1L.95 

4-1  

002-19 

4L.42 

IS.  87 

4-1  

5680 

4L.45 

IS.  87 

4-1  

h 

4L.52 

IS.  94 

4-1  

4308 

4L.58 

IS.  65 

4-1  

8249 

4L.63 

1L.26 

4  1—  — 

8592 

4L.69 

1L.43 

4-1  

4-1  

8598 
8602 

!•  4L.81 

J-O.H--L 

4_1  

5756 

4L.81 

1L.89 

4-1  

5438 

4L.81 

1L.93 

4-1  

b 

4L.83 

IS.  55 

23 
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Trans- 
location 

Qvrm"hol 

Breakage  points 

Ratio 

Ratio 

4-2  — - 

016-19 

4S.79 

2L.81 

4_2  

004-13 

4S.51 

2L.14 

4-2  

057-19 

4S.51 

2L.35 

4-2  

e 

4S.47 

2L.31 

4_2  

m 

4S.47 

2L.34 

4_2  

1 

4S.40 

2L.59 

4_2  

4413 

4S.32 

2S.84 

4_2  

g 

4S.31 

2L.13 

4_2  

010-4 

4S.31 

2L.13 

4_2  

5951 

4S.26 

2L.18 

4_2  

8682 

4S.25 

2S.70 

4_2  

014-11 

4S.16 

2L.81 

4-2  

c 

4S.09 

2L.81 

4_2  

j 

4c  tr. 

2c  tr. 

4_2  

8407 

4ctr. 

2c  tr. 

4_2  

052-13 

4ctr. 

2c  tr. 

4_2  

k 

4L.04 

2L.13 

4_2  

5157 

4L.07 

2S.86 

4_2  

5495 

4L.10 

2S.27 

4_2  

f 

4L.12 

2L.75 

4_2  

017-18 

4L.19 

2L.39 

4_2  

a 

4L.21 

2L.30 

4-2  

4374 

4L.23 

2L.15 

4_2  

8865 

4L.27 

2S.52 

4_2  

6266 

4L.27 

2L.40 

4_2  

060-8 

4L.37 

2S.50 

4_2  

8027 

4L.43 

2L.15 

4_2  

d 

4L.45 

2L.17 

4_2  

018-3 

4L.47 

2S. 38 

4_2  

b 

4L.53 

2L.81 

4-2  

U5<d-±5 

4L.66 

2L.75 

4_2  

011-7 

4L.76 

2L.53 

4_2  

057-21 

4L.83 

2S.28 

4_2  

6994 

4L.95 

2S.59 

4-3  

4662 

4S.67 

3S.24 

4_3  

4713 

4S.59 

3L.21 

4_3  

8397 

4S.55 

3S.74 

4-3  —  -  

006-17 

4S.45 

3L.10 

4_3  

012-16 

4S.30 

3S.27 

4_3  

5891 

4c  tr. 

3ctr. 

4_3  

8443 

4L.13 

3L.12 

4-3  

037-9 

4L.14 

3L.10 

4_3  

4726 

4L.15 

3S.16 

4_3  

5156 

4L.67 

3S.47 

4_3  

5920 

4L.73 

3S.  28 

4_3  

8969 

H-J_i.  /  J 

3.S  75 

4-3  

o634 

4L.75 

3S.71 

/_3  

A- 21 

4L.85 

3L.07 

4_3  

6534 

4L.89 

3L.48 

4_5  

e 

4S.41 

5S.32 

4_5  

g 

4S.38 

5L.30 

Trans- 
location 


4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 
4-5- 

4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 
4-6- 


5ymbol 

Breakage  points 

Ratio 

Ratio 

8108 

4S.37 

5S.72 

8006 

4S.37 

5S.18 

55-29 

4S.37 

5L.46 

8069 

4S.34 

5S.71 

c 

4S.34 

5L.27 

6831 

4S.32 

5S.59 

6560 

4S.32 

5S.21 

002-12 

4S.29 

5S.36 

4305-8 

4S.27 

5L.28 

4472 

4S.25 

5S.19 

d 

4S.21 

5L.22 

k 

4S.06 

5L.13 

8891 

4c  tr. 

5ctr. 

7078 

4L.05 

5L.10 

i 

4L.10 

5S.15 

h 

4L.13 

5L.  08 

8955 

4L.17 

5S.32 

a 

4L.19 

5S.29 

j 

4L.21 

5L.36 

007-18 

4L.22 

5L.39 

g 

4L.27 

5S.70 

8622 

4L.30 

5L.52 

044-8 

4L.38 

5L.33 

006-7 

4L.43 

5S.25 

7136 

4L.45 

5L.33 

6743 

M-J-i.  JC 

018-4 

4L.61 

5L.67 

4L.61 

5L.79 

021-3 

4L.62 

5S.71 

8395 

4L.63 

5L.82 

b 

4L.76 

5L.68 

4461 

4S.86 

6L.17 

b 

4S.80 

6L.16 

e 

4S.62 

6L.56 

7328 

4S.53 

6S.89 

8380 

4S.47 

6L.18 

5227 

4S.46 

6S.84 

025-12 

4S.44 

6L.34 

4341 

4S.37 

6S.81 

c 

4S.33 

6S.83 

011-16 

4S.31 

6L.33 

4447 

4S.28 

6L.14 

8591 
8593 

r  4L.17 

6L.  24 

6623 

4L.18 

6L.31 

055-8 

4L.29 

6L.25 

8428 

4L.32 

6L.28 

8764 

4L.32 

6L.90 

a 

4L.37 

6L.43 

d 

4L.49 

6L.53 

003-16 

4L.50 

6S.90 
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Breakag 

e  points 

Trans- 

5iVTnbol 

VjIT  Jill-/ 

Breakage  points 

ruA  L»_LO 

no.  uJ-U 

location 

Ratio 

Ratio 

7037 

4L.61 

6S.77 

4_9  

5657 

4L.33 

9S.25 

8927 

4L.70 

6L.18 

4_9  

5884 

4L.40 

9L.49 

038-11 

4L.78 

6L.29 

4_9  

4333 

4L.41 

9L.93 

8339 

4L.87 

6L.79 

4.-9  

4._9  

f 

5828 

4L.55 
4L.61 

9L.18 
9L.27 

8103 

4S.81 

7L.76 

4_9  

5788 

4L.72 

9L.82 

6575 

4S.38 

7S.32 

4_9  

5574 

4L.80 

9L.87 

a. 

4S.32 

7L.06 

4_9  

G 

4L.82 

9L.29 

48-40-8 

4S.32 

7L.64 

4_9  

b 

4L.90 

9L.29 

734.7 

4S.31 

7L.  66 

4_9  

8636 

L  y  t  cv 

7108 

4S.17 

7S.45 

4_9  

8649 

4698 

4L.08 

7L.74 

7067 

4L.17 

7S.  60 

4-10  

4S.64 

10L. 18 

027-17 

4L.17 

7L.31 

4_10  

9028 

f  H-O.Pf 

1  Pit  0q 

8374 

4L.24 

7L.55 

4_10  

9029 

052-13 

4L.27 

7L.25 

4_10  

8541 

4S.45 

lOctr. 

4483 

4L.39 

7L.61 

4_10  

d 

4S.36 

10L.36 

008-16 

4L.86 

7L.17 

4_10  

4_10  

6662 
e 

4L.04 
4L.14 

10L.03 
10L.14 

036-16 

4S.66 

8L.69 

4_10  

b 

4L.15 

10L. 60 

a 

4S.59 

8L.19 

4_10  

021-5 

4L.34 

10L.33 

8987 

4S.58 

8L.76 

4_10  

073-8 

4L.41 

10S.74 

8603 

4_10  

6587 

4L.55 

10L. 51 

8606 

1 

>4S.42 
J 

8L.35 

4_10  

057-14 

4L.56 

10S.48 

8607 
8608 

4_10  

4_10  

024-16 
f 

4L.75 
4L.94 

10L.18 
10L. 14 

4356 

4S.40 

8L.14 

8004 

4S.27 

8L.84 

5_1  

5813 

5S.96 

1L.21 

8677 

4S.24 

8L.79 

5_1  

g 

5S. 85 

1L.58 

5339 

4S.22 

8L.71 

5_1  

044-10 

5S.  83 

1L.05 

8456 

4S.22 

8L.75 

5_1  

i 

5S.74 

IS.  71 

b 

4S.18 

8L.16 

5_1  — 

070-12 

5S.71 

1S.39 

8163 

4S.17 

8L.86 

5_1  

058-2 

5S.62 

IS.  88 

6063 

4S.02 

8L.05 

5_1  

5525 

5S.53 

IS. 75 

004-12 

4L.10 

8L.10 

5_1  

4597 

5S.43 

1L.52 

016-6 

4L.42 

8S.45 

5_1  

a 

5S.42 

1L.52 

5412 

4L.59 

8L.95 

5_1  

8972 

5S.  29 

IS.  56 

6926 

4L.60 

8L.71 

5_1  

7212 

5S.28 

1L.44 

6363 

4L.76 

8L.30 

5_1  

8388 

5S.25 

1L.30 

057-21 

4L.83 

8S.49 

5_1  

5-1  

6899 
6401 

5S.20 
5S.20 

IS. 32 
1L.14 

e 

4S.  53 

9L.26 

5_1  

7219 

5S.19 

1L.15 

4307-12 

4S.48 

9L.55 

5_1  

5537 

5S.15 

IS.  11 

a 
& 

4S.27 

9L.27 

5-1  

4331 

5S.02 

1L.03 

5918 

4S.24 

9L.18 

5_1  

8782 

5ctr. 

lctr. 

4304-82 

4S.22 

9L.37 

5_1  

6197 

5L.02 

IS.  02 

6PP? 

4L.03 

9S.  68 

5-1  

61 7ft 

5L.05 

1L.04 

6504 

4L.09 

9S.83 

5-1  

e 

5L.09 

1L.03 

d 

4L.12 

9L.17 

•  5_i  

f 

5L.09 

1L.07 

a 

4L.16 

9L.58 

5-1  

b 

5L.10 

IS.  17 

004-7 

4L.28 

9L.26 

5_1  

4832 

5L.12 

IS.  20 

4373 

4L.29 

9L.39 

5-1  

8041 

5L.15 

1L.80 

Trans- 
location 
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Trans- 
location 

Symbol 

Breaiag 

e  points 

Ratio 

Ratio 

C  t 

/*  £T  0 

4oU 

c  t  OO 

lo.  /o 

c  ~] 

5-1  

C 

C  T 

5-1  

nc c  J 
U55-4 

"I  C  TO 

c  T 

5-1  

UU4-14 

CT  T3 

5-1  

5U45 

5L.  5U 

IS.  94 

5-1  

834  7 

cr  t     cr  i 

5L.  51 

IS.  o4 

5-1  

Ulo-5 

5L.  52 

no  co 

IS.  53 

C  1 

5-1  

n 

5L.  53 

Xi.lo 

c  n 

U22-11 

5L.  55 

XL.  2  / 

c  t 

5-1  

U4U-3 

CT  £C1 

5L.  ox 

lo.  1  / 

5-1  

04-3-15 

5L.63 

IS.  10 

5_1  

5512 

5L.70 

IS.  08 

c  i 

5-1  

J  Ct    Ty  O 

4o-j4-a 

CT  r7A 

51i.  /o 

"IT     1  Q 

xi.  iy 

C  T 

5-1  

OOAO 

/AO  I 

CT  (JO 

5X.  o<L 

T  T  QO 

ii.  y<; 

C  T 

nil  c 
UA4-5 

CT  Qf? 

1  c  nc 
lo.  U5 

s  o 

sAy 

JOH-J 

OT  AH 
<cl.  DU 

s  o 

nso  i 

_?D.  OH- 

C  o 

5-A  

ooo5 

CP  r7Q 

5o.  /y 

OT  A"? 

s  o 

i  sort 

3oi  /X 

OT  QO 

s  o 

UlJ  — J 

c  c;  AQ 

OT    1  A 

(Cla  XD 

c  o 

nsQ  i  "7 

JOi  DX 

«iOa    /  -3 

c  o 

m  q  i 

K  Q  en 
JO>  'X 

0  c;  A"7 

<COa  D  ( 

<=;_o  

59  48 

OT    1  A 
Ala  XD 

s  o 

OAO  T 
UOA- J 

c  o 

OT    /  c 

c  o 

5-A  

UjA-y 

3o.  -5X 

ot  z  n 

c  o 

5-A  

mi    1  c 
Uaj-15 

cq  on 
Po.  JU 

OT  0# 
Al.  AO 

C  o 

5-A  

e 

C  Q  OfJ 

OT    1  Q 

Al.  17 

C  o 

5-A  

g 

c  Q  O/ 

AOa  IV 

c  o 

OT  IT 

Ala  X-5 

c  o 

h    T  A 
A-lo 

c  c  on 
5o.  <iU 

OT  TZ 

Ala  jh- 

c  o 

5-A  

D 

c  o  no 
5o.  uy 

ot  ha 

Ala  uo 

C  O 

5-A  

o5oU 

c  o  no 
5o.  uy 

ot  no 
Ala  uy 

c  o 

5-A  

nAO    1  A 
UQA-1D 

0  Q  CA 

AOa  OD 

C  O 

5-A  

1 

ct  i  n 
5X.  xu 

OT  Q1 

Ala  yi 

C  o 

5-2  

uuy-iy 

CT     1  1 

5L.  XX 

O  C  OQ 
AOa  Ay 

C  O 

5-2  

c>o  on 
o3a! 

ct    i  n 
5L.  XX 

OT  C?A 
/Cla  OD 

C  O 

5-2  

a 

CT     T  C 

5L.  15 

OT     T  y 
Ala  14 

5-2  

e 

ct  on 
5L.  21 

<£Sa  iy 

5-2  

UU2-16 

CT  OC 

5L.35 

OT  OC 

2La  25 

5_2  

5876 

5L.46 

2L.47 

5-2  — 

4741 

5L.47 

2S.47 

C  O 

5-2  

c^ino 
5oUa 

c  t  or? 
5L.  /  / 

OT 

AL.  /3 

c  o 

5-2  

UA5-4 

CT  10 

51.  (O 

O  C  OA 

AO.  AD 

c  o 

5-2  

Q 

CT  £jA 
51.  OD 

OT  Q1 

ai.  yi 

c  t 

5-3  

g 

5o.  IJ 

tt  m 

C  O 

co  yd 

Jo. 44 

S  T_- 

Oh-  {  J> 

OA 
Jut  <CD 

JO.  J<£ 

5_3  

015-18 

5S.21 

3L.18 

5_3  

e 

5S.16 

3S.34 

5_3  

4873 

5S.16 

3S.24 

5-3  

4880 

5ctr. 

3ctr. 

Trans- 
location 


5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 
5-3- 

5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 
5-4- 

5-6- 
5-6- 


Breakage  points 


SymLol 

Ratio 

Ratio 

H-07O 

c  + 
5c  xr  a 

Tr>+-p 

AAQC 

OU7J 

5ctr  a 

jcur . 

CS1U4 

ct  ns> 
51.  Uo 

OT  OC 

J1.U5 

ujy-ij 

CT     "1  J 

51. 14 

OT     T  T 

31. 13 

D-1U4 

ct  on 
5L.  aU 

OT  OO 

31.  <£3 

5o  /4 

CT  OT 

5L.  Al 

OT      1  ^ 

31.  lo 

n 

CT  OO 
51.  A  A 

OT  CC 

Jl.  55 

c 

CT  OO 
51.  A  I 

OT  AO 
31.  DA 

AZ  AO 

CT    /*  7 

51. 4  / 

O  c  0"1 

JO.  Jl 

5521 

5L.48 

3L.17 

b 

5L.57 

3L.61 

3. 

ct  An 

JX.  DU 

TT  OS 
Jl.  AO 

'st  An 

J1j.  DU 

TT  7C 
JX.  /  J 

CT  (ol 

TT  ft3 

JJ-i.  DJ 

5T  7? 

tt  nft 

6346 

5L.83 

3L.  94 

8108 

59  7? 

—y  O  •  f  *C 

49  37 

H-O .  — '  / 

8069 

59  71 

49  34 

HO.  JH- 

021-3 

59  71 

JO.   /  -L 

4T  65 

rr 

6 

o"9  7n 

JO.  /  u 

4T  07 
H-X.  A 

DO  JX 

C.C  CQ 
JO.  J7 

49  TO 
H-O.  JA 

A74? 

D  /  H- J 

^9  CQ 

JO. 

4T  SA 
H-X.  JD 

nno  i  o 

UUA  — i-A 

JO.  JD 

/  Q  OQ 
AO.  Ay 

*59  ?5 

49  41 
H-O.H-X 

O  7  J  J 

*59  TO 
JO.  J  A 

AT    1 7 
H-X.  X  / 

59  59 

JO. 

4T  19 

HX).  17 

UUD-  / 

*59  0^ 

JO.  A  J 

4T  4T 

H-X.H-J 

D  JDU 

^9  01 
JO.  AX 

z  c;  to 

H-O.  J  A 

H-H-  /  A 

c  c;  l  Q 

JO.  17 

I  c;  oc 

H-O.  AJ 

rtnnA 
ouuo 

JO.  lo 

z1  Q  T7 

HO.  J  f 

i 

CC!    1  C 
JO.  X J 

y  t  in 

H-l.  1U 

ocsyx 

5ctr . 

4cxr. 

n 

ct  ncJ 
51.  Uo 

J  T     0  O 

41. 13 

/u 

CT    t  n 
51. 1U 

J  t  nc 

4L.  U5 

K. 

c  T  IT 
Jl.  Xj 

y  q  nA 
4o.  Uo 

J 
u 

ct  00 
51.  AA 

J  C  OT 

4o.  a! 

c 

CT  OO 

51.  A  / 

j  c  oy 
4o.  j4 

43U5-o 

CT  oc? 
51.  AO 

y  c  oo 
4o.  A  / 

g 

CT  OP! 

51.  JU 

y  c  to 
4o.  3o 

nrv  a 

CT  11 

51.  J  J 

y  t  to 
41.  jo 

71  TA 
/  XJD 

CT  TT 
Jl.  JJ 

y  t  y  c 
41.45 

j 

ct  o^: 
51.  JD 

y  T  OT 
41.  Al 

007-18 

5L.39 

4L.22 

5529 

5L.46 

4S.37 

ST  c0 
JJ_j.  JA 

z  t  Tn 

Hi.  JU 

\J  J-O— H- 

ST  A7 
JL.  O  r 

y  t  ai 

H-l.  DX 

b 

5L.68 

4L.76 

027-10 

5L.79 

4L.61 

8395 

5L.82 

4L.63 

5622 

5S.94 

6L.92 

8818 

5S.91 

6L.93 
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Trans- 

Symbol 

Breakag 

■e  points 

Ratio 

Ratio 

5-6  

bD<£A 

t=  c  ft7 
5b.  0  / 

AT  HC\ 

5_6  

6559 

5S.72 

6L.09 

*s  a 

A 

0- 

c.  0  A/ 

.jo.  da- 

AQ  ftQ 
DO.  07 

^  A 

Uh-U  — X 

=1  Q  /.ft 

AQ  ftO 
Do.  OA 

«S  A 

■f* 

*>  Q  37 

7A 
DO.  f  D 

A 

^  A 

3-D  

ft'SQn 
0J7U 

ftsQT 

ODyJ 

f  5S.29 
J 

6L.25 

=>  a 

*S  Q.  0"3 

JO*  AJ 

AT  ftQ 
DXj.  07 

^  A 

OH-O  A 

'SQ  DO 
jo.  aa 

6  9  77 

DO.  f  I 

*S  A 

'SQ  1  Q 

XT' 

AT  30 

OX.  JA 

A 

H'QnA 
J7U0 

'SQ  "I  =; 
Jo*  1J 

AT  IT 

OX.  X-? 

A 

e 

HT  11 

OX  •  XX 

AT  An 

DL.  OU 

A 

/  AAQ 

'ST  13 
3L<  XJ 

at  /,  n 

OX.  H-U 

A 

ADAO 
OUOA 

<st  on 

AT  7ft 
OX.  1 0 

H  A 

3-D  

'SAft'S 

07 

at  on 

OX.  AU 

^  A 

Z  Q3Z 

_/X» 

AT  ftQ 

OX  .0^7 

A 

a 

DXi.  J/ 

AT 

A 

/  AAA 

AT  ftA 
OX.  OD 

<S  A 

ftAA^i 
OOOD 

^ft 

jLlm  JO 

AT  O^i 
OX.  AD 

A 

nrv  1 7 

UUA--X  r 

An 

AT  0/ 
OX.  AH- 

5_6  

b 

5L.72 

6L.21 

5_6  

8219 

5L.76 

6S.84 

*;  a 

D-b  

c 

ftl 

_5X.  OX 

at  nft 
ox.  uo 

^  A 

ftAQA 
0D7D 

ftQ 

a  q  ftn 

DO.  OU 

*N  A 

D-b  

oj  fy 

ftQ 

AT  A^ 
Dx.  D  / 

D-  (  

a 

Q 

C  A*3 

/o.  s>s> 

D-  /  

HA/     1  ft 

UD4-io 

Do.  oX 

no  /  0 

D-  1  

nAi  / 

Do.  D4 

r?T  ^n 
/X.  JU 

k  n 

D14j 

Do.  D± 

^t   1  n 
/  X.  1U 

^  n 

e 

c  /  n 

/o.  Xo 

D-  /  

nn  ^  ^ 

UXj-J 

Do.  Jo 

/o.  JD 

'S  7 

/  OHA  / 
AJUb-H- 

Do. 

7T    -T  K 

/X.  JD 

<s  "7 

AT70 
OJ  /A 

^  q  on 
Do.  aU 

7T     1  / 

/  X.  1A- 

3-  f  

ftA7Q 

od  ( y 

Do. 

rjn  OA 
/  O.  Ab 

D-  /  

ft/  Ql 

dc  xr . 

7^  +  -M 

/  cxr. 

nAD   1  ft 

5cti*  • 

S  7_  __ 

no3-i  1 

U  A  J  —  X  J 

*ST  10 
/Jji  XA 

7T    1  *i 
1  X. 

S  7_. 

u 

*?T  -1  ft 
JL»  XO 

70  7A 
/  O.  JO 

5_7  

OA -7 -J 

OA 

AD 

7T  A3 

I  Li  OJ 

S_7  

ftAin 

'ST  ^ift 

7T  OZ. 
/X.  AH- 

5_7  

G 

5L.42 

7L.72 

5_7  

5179 

5L.55 

7L.73 

^  n 

B. 

7ft 
DX.  /  0 

7T  70 
/X.  /  A 

j  —  i  

■p 
I 

ftn 
ox.  ou 

7T  ft'S 
1  L.  0  J 

j  —  ! —  

ftA71 

'ST  QA 

OX.  7U 

7T  A7 
1 X.  D  1 

^  ft 

ft/  on 

OH-AU 

*;  q  on 

Do.  ?U 

ftT  3? 
OX.  J  J 

^  ft 

ft7/  A 

=;q  ft/ 

DO.  OH- 

ftT  D'S 
OX.  AD 

5_8  

8458 

5S.68 

8L.32 

5_8  

5013 

5S.67 

8Lo59 

5_8  

6612 

5S.59 

8L.66 

5_8  

013-11 

5S.59 

8S.  63 

Trans- 

1  r\f*  a  t  i  on 

Symbol 

Breakage  points 

Ratio 

Ratio 

^  ft 

D-O  

Q 

5S.  55 

cJt    "1  n 

oL.  l<d 

K  ft 

DD  /U 

K  C    /  7 

Do. 4  / 

ftO    "5  ^ 

00.  JD 

^  ft 

ft<Sl  3 
0DXJ 

*S  <3  "3/ 
Do.  JH- 

ftT  O/ 

oL.  A4 

^  ft 

D-o  

C 

q  0/ 

DO.  AH- 

ftT  on 

OX.  <cU 

=;  ft 

>v 

O 

DO.  £SJ 

ftT  03 
OL.  <cJ 

<s  ft 

J  J  /  J 

^  Q  01 
DO.  AX 

ftQ  OO 
Oo.  etc. 

"S  ft 

7nAft 

/  UDO 

Do.  Xo 

ftT  1ft 
0L.  XO 

'S  ft 

5777 

Do.  Xj 

ftT    1  Q 

ol.  xy 

ft 

ni  7_ft 

ul  /  — 0 

/r  0  H7 

Do.  U  / 

ftc    O  ^ 

00.  AD 

ft 

D-o  

AZ_no 

0  n7 
Do.  U  / 

C?T  H7 
Oil.  U  / 

c;  ft 

D-o  

a  'sn 

il— JvJ 

5S.  U  / 

oL.  11 

^  ft 

D-o  

a/  nA 

5ctr. 

8ctr . 

ft 

D-o  

I 

'st  no 

DX.  UA 

ftQ  nft 
oo.  uo 

e;  ft 

/ 3no  i i a 

H-JUA-XXO 

^t  nA 
DX.  UD 

ftQ  1  1 
OO.  XX 

H  ft 

AOftQ 
DAO  7 

£;t  nA 
DL.  UD 

ftT  =;/ 
oL.  D4 

H  ft 

UA- J  — O 

^t  nft 
Dx.  uo 

ftT  13 

OL.  XJ 

c;  ft 

nno  1 7 

£^  T     T  1 

5L.  11 

ftT  Oft 
OL.  AO 

c;  ft 

ftQQ7 

^T     1  A 

DL.  ID 

ftT  nft 
OL.  uo 

D-o  

oyDD 

5L.  17 

C>T  C70 

oL.oj 

D-o  

UXA-D 

5L.  19 

8L.  18 

D-o  

UDj-4 

5L.  21 

8S.48 

D-O  

4DJD 

5L.  23 

8L.79 

O-O  

g 

5L.  28 

8S.44 

K  ft 

D-o  

nn7  1 7 

UU !- LI 

5L.32 

OQ     J  r~7 
00.4/ 

D-o  

^  C?AA 

Dobb 

5L.32 

8L.77 

D-o  

71  no 
/XUa 

5L.48 

8S.10 

5-8  

030-1 

5L.48 

8L.78 

5-8  

a 

5L.49 

8S.58 

«x  ft 

D-o  

ftftn  a 
OOUD 

5L.72 

8S.  59 

D-o  

0  /yo 

5L.76 

8L.  11 

k  ft 

D-o  - 

n  ^  ^  on 
UDD-aU 

5L.  81 

oL.  6  / 

D-9  

nAft  i  0 

UOo-Xa 

5S.  /I 

9L.  06 

^  Q 

Cjfts/ 
OoDh- 

Do.  jj 

QQ    ^  A 

yo.  jd 

H  Q 

noo  1 1 

UAA— XX 

^  c  ^n 
Do.  jU 

QT  07 

yL.  a  1 

=i  Q 

Ft  Ql 

^  C  O'} 

Do.  AJ 

QT  Ol 

yL.  <ci 

H  Q 

R  QZ 
D— 

Q  17 
Do.  X  / 

QT  07 

yL.  ii.  ( 

*S  Q 

D-7  

Anci7 

DUJ  / 

DO.  XD 

QQ  SO 

yo.  DA 

K  Q 

ft'SQl 
OJ71 

c  nQ 
Do.  uy 

QT  O^, 
yL.  /cD 

Q 

C 

c  0  r\ry 

Do.  U  / 

qt  1  n 
yL.  iu 

^  Q 

non  7 

UAU—  ( 

5ctr . 

yc  xr. 

*S  Q 

/  fti  7 

H-OX  ^ 

c;t  nA 
DL.  UD 

QQ  n7 
yo.  u  1 

s  Q 

D-7  

'SAl  / 
DOXh- 

nQ 
DL.  uy 

QT  nA 
yi.  UD 

'S  Q 

D  —  7  

A 
LI 

^T    1  / 

DL.  14 

qt  i  n 
yL.  xu 

'S  Q 

n?o  ft 

U  J  A— O 

^T     1  Q 

dl.  xy 

QT  7n 

yx.  /u 

'S  Q 

D- 7  

7oncs 

/  AU  J 

<ST  Ol 

DL.  aX 

QT  Qn 
yx.  yu 

'S  Q 

onft_i ft 

UUO  —  XO 

^T  OQ 

DL.  Ay 

QT  OA 

yL.  Ab 

^  Q 

nzz  ft 

5L.33 

9L.55 

^  Q 

/  7Qn 
Hr  ( yu 

5L.34 

9L.45 

5_9  

8704 

5L.35 

9L.  85 

5_9  

8895 

5L.37 

9L.11 

5_9  

4305-12 

5L.41 

9L.64 

5-9  

4305-22 

5L.42 

9L.15 

27 
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Trans- 
location 

Symbol 

Breakage  points 

Ratio 

Ratio 

5_9  

8936 

5L.43 

91.80 

5_9  

e 

5L.46 

91.74 

5_9  

4352 

5L.48 

91.61 

5_9  

015-10 

5L.50 

91.20 

5-9  

013-9 

5L.  51 

91.82 

5_9  

b 

5L.68 

91.44 

5_9  

a 

5L.69 

9S.17 

5_9  

4871 

5L.71 

9S.38 

5_9  

8457 

5L.78 

9S.83 

5_9  

6200 

5L.81 

91.71 

5_9  

8386 

5L.87 

9S.13 

5_9  

5368 

5L.87 

91.95 

5_10  

6760 

5S.78 

10S.40 

5_10  

5355 

5S.77 

101.45 

5_10  

5653 

5S.76 

101.71 

5_10  

6061 

5S.  60 

101.57 

5_10  

031-18 

5S.  58 

10S.55 

5_10  

X-57-16 

5S.42 

101.42 

5-10  

5679 

5S.16 

101.15 

5_10  

6830 

5ctr  • 

10c tr. 

5-10  

b 

5L.  09 

10S. 25 

5_10  

5358 

5L.10 

101.76 

5_10  

073-6 

51. 13 

10S.41 

5_10  

4384 

51. 13 

TOT,  79 

5_10  

a 

5T  14 

10S.  54 

5_10  

5188 

51. 37 

10S. 65 

5_10  

006-11 

5L.49 

101.52 

5_10  

022-20 

51.65 

10S.62 

5_10  

7142 

51.73 

101. 17 

5_10  

5290 

51.78 

10S.49 

5_10  

5688 

5L.78 

101. 53 

5_10  

8345 

51.87 

10S.61 

5_10  

4801 

5L.91 

101.23 

5_10  

5557 

5L.92 

10S.39 

6  1-  

8415 

6S.82 

11.29 

6-1  

5495 

6S.80 

IS.  25 

6-1  

4986 

6S.78 

IS.  21 

6-1  

d 

6S.74 

1L.13 

6-1  

6189 

61.17 

IS.  23 

6  1  

h 

61.17 

11.03 

6-1  

e 

61.21 

IS. 37 

6-1  

5537 

6L.22 

IS. 31 

6-1  

c 

61.27 

IS.  25 

6-1  

5013 

61.28 

IS.  26 

6-1  

4456 

61.30 

11.71 

6-1  

f 

61.42 

11.32 

6-1  

5072 

61.45 

IS.  17 

6-1  

055-10 

61.48 

IS.  29 

6-1  

8452 

61.52 

IS. 80 

6-1  

028-13 

61.54 

IS.  56 

28 


Trans- 

oymDO-L 

Breakage  points 

location 

na  XlO 

Ratio 

6-1  

a 

61.54 

11.20 

6-1  

070-1 

61. 58 

11.40 

6-1  

6-1  

8605 
8609 

V  61.59 

IS.  79 

6-1  

7352 

61.60 

1S.40 

6-1—  

5077 

61.60 

IS.  20 

6-1  

7097 

61.62 

IS.  46 

6-1  

5225 

61.72 

11.61 

6-1  

g 

61.84 

11. 16 

6  1  

6-1  

8650 
8658 

>  61.91 
J 

11.79 

6-2  

001-15 

6S.87 

2S.72 

6-2  

4372 

6S.81 

2S.37 

6-2  

5419 

6S.79 

21.82 

6-2  

8441 

6S.79 

21. 94 

6-2  

8786 

6S.77 

2S.  90 

6-2  

027-4 

61. 11 

2S.34 

6-2  

4394 

61.12 

2S.91 

6-2  

6-2  

5472 
5473 

\  61.15 

2S.25 

6-2  

060-5 

61. 18 

2S.36 

6-2  

5648 

AT  19 

6-2  

e 

6T  20 

UJj#  <Cv 

?T  18 

6-2  

a 

6T  20 

?T  ?8 

6-2  

014-11 

61.20 

21.81 

6-2  

6671 

61.22 

2S.22 

6-2  

6931 

61. 23 

21. 24 

6-2  

c 

6L.25 

21.37 

6-2  

008-5 

61.26 

2S.40 

6-2  

4717 

61.27 

21.77 

6-2  

"78" 

61.29 

21.24 

6-2  

d 

61.45 

21.41 

6-2  

b 

61.49 

2S.69 

6-2  

6-2  

9002 
9009 

V  61.50 
J 

21.57 

6-2  

f 

61.87 

21.79 

6-3  

b 

6S.82 

3S.73 

6-3--  

030-8 

6S.  81 

3S.  27 

6-3  

6266 

6S.80 

31.85 

6-3  

032-3 

6S.78 

3S.41 

6-3  

060-4 

61.08 

3S.  62 

6-3  

8963 

61.14 

3S.23 

6-3—  

6349 

61.15 

31. 10 

6-3  

003-2 

61.15 

31.35 

6-3  

5368 

61.20 

31.22 

6-3  

5201 

61.21 

31.26 

6-3  

8145 

61.26 

31.17 

6-3  

016-17 

61.30 

3S.48 

6-3  

a 

61.30 

31.06 

6-3  

055-5 

61.32 

31.16 

TABLE  4. --Continued. 


Trans- 
location 

Symbol 

Breakagf 

2  points 

Ratio 

Ratio 

6_3  

6566 

6L.35 

3L.41 

A-3  

7162 

6L.  53 

3L.  52 



Q 

ftT.  5A 

3S.56 

A  3 

UL»  /  W 

3^  5ft 

6-3  

054-12 

6L.75 

3L.72 

6-3  

7067 

6L.75 

3L.07 

A_3  

u. 

AT  ft? 

DL.  o*c 

'BT  93 

— J_j  •  <C— ' 

a  3 

ftA79 

OD  /  <c 

AT  #7 

3T  til 

A  z 

D—  Mr  —  —  —  — 

nm  i  a 

UUJ  —  XO 

A<5  QD 

H-X-i  •  -J\J 

A  / 

739ft 

A9  ftq 

DO  .  O  y 

H*0»  -^-^ 

A  Z_ 

5997 

A  9  ftZ. 
DO.  04- 

/  C  /A 

A  L 

c 

A=;  ft3 

DO.  O-J 

H-  O  •  ' 

a  / 

Z.3Z.1 

A9  ftl 

DO*  Ol 

A  Z 

7037 

77 
DO.  f  f 

Z.T  AT 
*+±j«  ox 

A  Z 

<\<\<\  1 

AT  ~\L 
DL.  JLH- 

H-0»  CO 

A  Z 

0 

AT~  1  A 
DL.  10 

#0 

6-4-  

4461 

6L.17 

4S.86 

a  / 

ft3fto 

AT  1ft 
DL.  10 

H-O.  H-  / 

ft097 

AT    1  ft 

DL  •  XO 

Z.T  7D 

A  /. 

ft^qi 

O  J  :/X 

\  6L.24 
J 

4L.17 

a  / 

D-H-—  —  —  —  —  — 

09  :7-3 

A  / 

n55  ft 

AT  95 
OL.  <c9 

Z  T  9q 

A  Z 

ftz  9ft 

AT  9ft 
OL.  <cO 

<LT  39 

A  / 

rnft  i 1 

AT  9Q 

Z.T  7ft 

H-Xj.  1  O 

A  A 

AA93 

AT  31 

Z.T  1ft 
*+Xi»  xo 

A_Z  

nn  _i  a 

AT  33 

DL.  — 

ZQ  31 

H-O.  — 'X 

A_Z  

\jc.J  —  ±tC 

AT  3Z. 

Z^  Z/ 

A-Z  

CL 

AT  A3 

Z.T  37 

H- Xj«  — '  / 

6-4  

d 

6L.53 

4L.49 

6-4  

e 

6L.56 

4S.62 

A_Z._  

ft33q 

AT  7Q 

DXj  •  r  ~ 

AT  ft7 

A-/ _. 

#7  A/ 
O  /  UH- 

AT  qn 

ti\  39 

H-Xj  *  ~>  *C 

A-^  

A 

LI 

A  9  ftq 

DO*  Oy 

0*+ 

A_*5  

A9  ftA 
DO  .  OH- 

5T  7^ 

A_5  

A^  ft? 

5S  Aft 

A_«5  

8696 

6S.  80 

5T  ftq 

A_<5  

ftAftP 

fic;  77 

5^  9? 

6_<5  

X 

59  37 

£_5  

5T  ftl 

A  5 

£55Q 

5^  7P 

A  5 

5QOA 

6-5  

5685 

6L.20 

5L.27 

A  5-. 

U 

AT  9T 

5T  79 

A-*!  

AT  9Zu 

UL» 

5T  AD 

^*X#  \J\J 

A  5 

ft^qn 
0J7U 

>  6L.25 

5S.29 

A  5 

ft5q3 

a  5 

ftAA5 
0009 

AT  9^ 

*iT  "Sft 
9Xj«  JO 

A  ^ 

c;7A':; 

9  IOD 

AT    ^  9 
DXj.  J«C 

90»  17 

6-5  

4669 

6L.40 

5L.13 

6-5  

5622 

6L.42 

5S.  94 

6-5  

a 

6L.43 

5L. 35 

Trans- 
location 

Symbol 

Breakage  points 

Ratio 

Ratio 

6-5  

e 

ftT  ad 

DL  •  DVJ 

5T  11 
9Xj.  XX 

6-5  

8379 

Dli.  0  / 

PL.  ay 

6-5  

A599 

6L.70 

5S.87 

6-5  

ADA9 

6L.78 

5L.20 

6-5  

4666 

AT  rtA 
DXj.  OD 

6  5  

4933 

AT  £Q 

dl.  oy 

6-5  

A93A 

AT  £>Q 

6-5  

8818 

AT 

DXj.  7-3 

6  7  

do.  yu 

6-7  

DO.  OU 

6-7  

5181 

AC  r7Q 
DO.  (V 

/L.  OD 

6-7  

4964 

A  C?  *7A 
DO.  /O 

/L.  (  et 

6-7  

AT    t  n 
ol,.  xU 

lij.  OU 

6-7  

AT     1  A 

oL.  Xd 

6_7  

A573 

AT 

oL. 

/L.  2  ? 

6-7-     -  -- 

AT  1C 

oL.  £.5 

/S.  73 

A_7  

73ftn 

AT  OO 
DXj. 

r?T    y  j^ 
/X.4P 

6-7  

m  1  n 

VJXX  — J  L 

AT  OQ 

oL.  <;y 

r?T  ori 

/x.  ^y 

6-7  

013-8 

at 

DXj.  _3X 

/ X.  tid. 

6-7  

6885 

AT  n 
DXj.  -5-5 

/o.  Po 

6-7  

8143 

AT    3  5 
DXj.  J9 

7T    ~X  A 
/  X.  -3D 

6-7  

4337 

6L.37 

7L.13 

6-7  

6598 

6L.43 

7L.61 

6-7  

4594 

AT  ^9 
DXj.  3<C 

C  A*7 

6-7  

027-6 

AT  AA 
DXj.  DD 

^?t  or/ 

/x.  y  / 

6-7  

a* 

AT  7T 
DXj.  1 -> 

7T  AfJ 
/X.  Do 

6-7  

7402 

AT  07 
DXj.  7  / 

7T    1 Z 
/  X.  X4- 

6-8  

017-14 

Ac.  q9 

DO.  7<C 

ftT  ftT 
OX.  o_5 

6-8  

5386 

A  C 

DO.  / O 

ftc  rtT 

OO.  OJ 

6-8  

058-1 

6ctr . 

sJt  y  a 
oX.4o 

6-8  

6187 

AT    T  Q 

dl.  xy 

t?T  ^1 
OL.  PX 

6_ft  

ftft73 

AT  Ol 
OX.  <C-L 

JtT  9Q 
OL.  <c;y 

6-8  

50Pft 

AT  9T 
OX.  <£± 

oL.Jl 

6-8  

Q 

6L.27 

8L.50 

6-8  

5605 

6L.36 

8L.22 

6-8  

a 

AT    Z  T 
OX.H-X 

OX.  OU 

6-8  

024-1 

AT    Z  9 

St  U 
0L. 

6-8  

AT  m 
OX.  PX 

rtT  nn 
oL.  /  / 

6-8  

b 

AT  ^70 

ox.  /y 

OO.  /d 

6-9  

m  7-i  l 

DO.  OU 

yx.  pu 

6-9  

A77ft 

DO.  OU 

yx.  s>\j 

6-9  

A  Q  7Q 
Do.  {7 

qt  z  n 

yx.A-u 

6-9  

A  Q  Ti 
Do.  f  -3 

OT  C>9 

yx.  o<; 

6-9  

067-6 

AC 

Do.  jy 

ot   J  n 

yx.4  / 

6-9  

5454 

A  r»  "h  t* 

"O.  /  J 

6-9  

ftA-3q 

6L.06 

9S.73 

6-9  

b 

6L.10 

9S.37 

6-9  

4505 

6L.13 

9ctr. 

6-9  

c 

6L.  15 

9L.29 

6-9  

8536 

6L.18 

9S.81 

29 
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Breakage  points 

Trans- 

Symbol 

location 

Ratio 

Ratio 

6-9  

e 

6L.  18 

9L.  24 

6-9  

8592 

6L.19 

9S.41 

6-9  

6270 

6L.19 

9L.  28 

6-9  

018-12 

6L.21 

9L.  25 

6-9  

6019 

6L.27 

9L.26 

6-9  

5831 

6L.27 

9L.30 

6-9  

8906 

6L.  27 

9L.  59 

6-9  

043-1 

6L.36 

9L.36 

6-9  

5964 

6L.47 

9L.83 

6-9  

8768 

6L.89 

9S.  61 

6-10  

f 

6S.  92 

10S.28 

6-10  

5253 

6S.80 

10L.41 

6-10  

5519 

6S.75 

10L. 17 

6-10  

b 

6L.12 

10L.29 

6-10  

e 

6L.  14 

10S.43 

6-10  

d 

6L.16 

10L.29 

6-10  

8645 

6L.  21 

10L. 28 

6  10  

8651 

6L.  2  / 

10L.48 

6-10  

h 

6L.4  / 

1UL. o  7 

6-10  

044-8 

6L.48 

10L.51 

6-10  

c 

6L.  51 

10S.36 

6-10  

8904 

6L.  51 

10L. 83 

6-10  

4347 

6L.65 

10S.81 

6-10  

4307-12 

6L.74 

10S.71 

6-1U  

a 

6L.75 

10L. 15 

6-10  

4833 

6L.83 

10S.78 

ft  i  n 

B 

6L.85 

10L.20 

6-10  

5780 

6L.  93 

10L.  13 

7_1  

021-7 

7S.  56 

IS.  22 

7-1  

7S.  50 

IS.  65 

7_1  

f 

7S.  50 

IS.  1U 

7-1  

4405 

7S.46 

IS. 4-3 

7_1  

d 

7S.44 

XL.  oi 

7_1  

6796 

7S.39 

XS.4U 

7_1  

g 

7S.  22 

IS.  79 

7_1  

b 

7S.  12 

1L.  53 

7_1  

4742 

7L.03 

"1  0  AC 

IS.  95 

7_1  

e 

7L.  11 

1L.  39 

7_1  

4302 

7L.  12 

IS.  15 

7_1  

017-10 

7L.  12 

1L.  82 

7_1  

a 

7L.  13 

1L.  2o 

7_1  

5339 

7L.  14 

1L.  24 

7_1  

c 

7L.  14 

1L.  39 

7_1  

5693 

7L.  18 

1L.  92 

7_1  

h 

7L.19 

1L.46 

7_1  

5871 

7L.24 

11,12 

7_1  

48-83-15 

7L.25 

1L.12 

7_1  

i 

7L.26 

IS. 31 

7_1  

4837 

7L.55 

IS.  73 

7_1  

A-37 

7L.56 

1L.10 

Trans- 
location 

Symbol 

Breakage  points 

Ratio 

Ratio 

7_1  

010-12 

7L.  57 

IS. 35 

7_1  

j 

7L.61 

1L.20 

7-1  

4o91 

7L.69 

1L.12 

7_1  

f 

7L.80 

IS.  72 

7_1  

4420 

7L.90 

1L.47 

7_1  

012-10 

7L.90 

1L.91 

7_2  

038-12 

7S.68 

2L.75 

7_2  

8465 

7S.56 

2L.27 

7_2  

48-74-1 

7S.47 

2L.22 

7-2  

c 

7S.34 

2L.47 

7_2  

8045 

7L.06 

2S.12 

7-2  

5144 

7L.08 

2S.35 

7_2  

5783 

7L.10 

2L.66 

7_2  

b 

7L.12 

2L.37 

7_2  

d 

7L.18 

2L.16 

7_2  

022-4 

7L.24 

2S.30 

7_2  

5279 

7L.  25 

^S.  93 

7-2  

4400 

7L.32 

2L.24 

e 

7L.63 

2L.82 

7-2  

4519 

7L.66 

2L.65 

7-2  

f 

7L.68 

2L.76 

7_2  

8322 

7L.74 

2L.76 

7_3  

6557 

7S.59 

3L.06 

7_3  

e 

7S.56 

3L.25 

7_3  

5724 

7ctr. 

3ctr. 

7_3  

8541 

7ctr. 

3ctr. 

7_3  

7L.03 

3S.  92 

7_3  

4773 

7L.07 

3S.T1 

7_3  

029-3 

7L.13 

3L.11 

7_3  

6466 

7L.14 

3L.36 

7_3  

a 

7L.18 

3S.25 

7-3  

004-7 

7L.26 

3S.38 

7-3  

001-15 

7L.30 

3S.38 

7_3  

c 

7L.45 

3L.46 

7-3  

5955 

7L.  58 

3L.  10 

7_3  

5471 

7L.58 

3L.64 

1-3  

53  7o 

7L.73 

3L.13 

7_3  

4670 

7L.76 

3S.20 

7_3  

d 

7L.81 

3L.64 

7_3  

8006 

7L.90 

3L.-88 

7_4  

7067 

7S.60 

4L.17 

7_4  

7108 

7S.45 

4S.17 

7_4  

6575 

7S.32 

4S.38 

7_4  

,jg.  ,  J  1 

7L.06 

4S.32 

7_4  

008-16 

7L.17 

4L.86 

7_4  

052-13 

7L.25 

4L.27 

7_4  

027-17 

7L.31 

4L.17 

7_4  

8374 

7L.55 

4L.24 

7_4  

4483 

7L.61 

4L.39 

30 
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Trans- 
location 


Symbol 


48-40-£ 

7347 
4698 
8103 

064-18 

b 

013-3 
d 

8679 
e 

8491 

062-18 

5143 

6372 

023-13 

8630 

061-4 

4306-4 

6293 

8671 

c 

a 

5179 
f 

4545 

4594 

6885 

6498 

4337 

7402 

035-3 

013-8 

4573 

011-11 

8143 

7380 

054-6 

6598 

7036 

a 

4964 
5181 
027-6 

8346 
5828 
6531 
6981 
8580 
8583 
004-3 


Breakage  points 


Ratio 


} 
} 


7L.64 
7L.66 
7L.74 
7L.76 

7S.49 
7S.36 
7S.35 
7S.33 
7S.26 
7S.18 
7ctr. 
7c  tr. 
7L.10 
7L.14 
7L.15 
7L.24 
7L.30 
7L.35 
7L.63 
7L.67 
7L.72 
7L.72 
7L.73 
7L.85 

7S.73 
7S.67 
7S.58 
7S.48 
7L.13 

7Lrl4 

7L.20 
7L.22 
7L.27 
7L.29 
7L.36 
7L.45 
7L.60 
7L.61 
7L.63 
7L.68 
7L.72 
7L.86 
7L.97 

7S.49 
7S.31 

7ctr. 

7ctr. 
7ctr. 


Ratio 


4S.32 
4S.31 
4L.08 
4S.81 

5S.61 
5L.18 
5S.36 
5S.63 
5S.09 
5S.40 
5ctr. 
5c  tr. 
5S.51 
5S.  20 
5L.12 
5L.38 
5S.54 
5S.32 
5L.26 
5L.96 
5L.42 
5L.78 
5L.55 
5L.80 

6L.25 
6L.52 
6L.33 
6L.16 
6L.37 
6L.97 
6S.80 
6L.31 
6L.22 
6L.29 
6L.35 
6L.29 
6L.10 
6L.43 
6S.90 
6L.73 
6S.76 
6S.79 
6L.66 

8S.30 
8L.10 

8ctr. 

8c  tr. 
8ctr. 


Trans- 
location 


7-8- 
7-8- 
7-8- 
7-8- 
7-8- 
7-8— 
7-8- 
7-8- 
7-8— 
7-8- 
7-8- 
7-8- 
7-8- 

7-9— 
7-9— 
7-9- 
7-9- 
7-9— 
7-9— 
7-9— 
7-9— 
7-9- 
7-9— 
7-9- 
7-9- 
7-9— 
7-9- 
7-9- 
7-9- 
7-9- 
7-9- 
7-9- 
7-9- 
7-9— 

7-10- 
7-10- 
7-10- 
,7-10- 
7-10- 
7-10- 

7-  10- 

8-  1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 


016-15 
034-17 

5499 
5413 
062-16 

014-  17 
4536 
038-8 
7149 
5479 

021-  1 
4824 
6427 

b 

071-1 

8659 

053-8 

5074 

8558 

4363 

6225 

8383 

6482 

7074 

c 

8611 

008-16 

4713 

027-9 

6978 

a 

008-3 

032-13 

5381 

7356 

022-  15 

015-  12 
019-3 

a 

4356 
4422 

5704 
a 

6591 

5588 

5634 

4676 

055-23 

064-13 

8683 


Breakage  points 


Ratio 


7ctr. 
7L.05 
7L.05 
7L.09 
7L.15 
7L.18 
7L.34 
7L.52 
7L.56 
7L.70 
7L.72 
7L.83 
7L.96 

7S.76 
7S.70 
7S.55 
7S.51 
7S.48 
7S.22 
7ctr. 
7ctr. 
7ctr. 
7L.01 
7L.03 
7L.14 
7L.23 
7L.51 
7L.60 
7L.61 
7L.62 
7L.63 
7L.80 
7L.82 
7L.85 

7S.75 
7ctr. 
7ctr. 
7L.17 
7L.23 
7L.70 
7L.79 

8S.  67 
8S.52 
8S. 43 
8S.32' 
8S.  28 
8S.  06 
8c  tr. 
8c  tr. 
8ctr. 
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Trans- 
location 

Symbol 

Breakage  points 

Ratio 

Ratio 

8-1  

4748 

8L.15 

1L.12 

8-1  

5619 

8L.16 

1L.07 

8-1  

8640 

8L.16 

1L.11 

8-1  

008-17 

8L.20 

IS.  16 

8-1  

4685 

8L.21 

IS.  20 

8-1  

7509 

8L.21 

1L.28 

8-1  

5752 

8L.23 

1L.36 

8-1  

5821 

8L.31 

1L.65 

8_i  

020-19 

8L.38 

1L.11 

8-1  

8919 

8L.44 

IS.  53 

8-1   

6697 

8L.52 

1L.89 

8-1  

5384 

8L.59 

1L.  10 

8  1  

036-4 

8L.59 

1L.  18 

8-1  

4307 

8L.61 

IS. 42 

8-1  

001-13 

8L.67 

1S.39 

8-1  

5910 

8L.67 

1L.93 

8-1  

6766 

8L.77 

1L.  54 

8-1  

005-7 

8L.78 

1L.22 

8-1  

026-2 

8L.80 

1L.49 

8-1  

b 

8L.82 

1L.59 

8-1-  -  -- 

G 

8L.  89 

1L.  94 

8-2  

003-5 

8s.  72 

2L.  19 

8-2—-  --- 

g 

8s.  71 

2L.  71 

8-2  - 

5484 

8s.  58 

2L.  24 

8-2  

031-7 

8s. 44 

2L.30 

8-2-  

5454 

8s. 39 

2L.21 

8-2  

c 

8S.11 

2S.  15 

8-2  

f 

8ctr. 

2ctr. 

8-2  

006-10 

8c  tr. 

2ctr. 

8-2  

8376 

8L.03 

2L.95 

8-2  

d 

8L.10 

2L.05 

8-2  

e 

8L.10 

2L.07 

8-2  

8428 

8L.10 

2L.16 

8-2  

4414 

8L.14 

2L.12 

8-2  

7069 

8L.14 

2L.13 

8-2  

b 

8L.18 

2L.20 

8-2  

h 

8L.22 

2L.23 

8-2  

062-15 

8L.26 

2L.70 

8-2  

011-20 

8L.28 

2S.58 

8-2  

"84" 

8L.30 

2L.32 

8-2  

8458 

8L.32 

2S.22 

8  2  

051-15 

8L.48 

2L.62 

8-2  

037-5 

8L.54 

2L.95 

8-2  

013-17 

8L.61 

2S.89 

8-2  

4711 

8L.67 

2S.86 

8-2  

48-45-6 

8L.68 

2L.84 

8-2  

051-7 

8L.74 

2L.  83 

8-3  

5558 

8S.  74 

3S.26 

8-3  

8350 

8S.  60 

3L.75 

8-3  

8367 

8S.  52 

3S.28 

8-3  

h 

8S.46 

3L.53 

Trans- 
location 


-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 
-3- 

-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 
-4- 

-5- 
-5- 


Symbol 

Breakage 

points 

Ratio 

Ratio 

043-14 

8S. 40 

3L.02 

015-17 

8S.13 

3S.12 

B-31 

8S.06 

3L.63 

4303-12 

8c  tr. 

3ctr. 

4872 

8ctr. 

3ctr. 

5583 

8L.05 

3L.06 

f 

8L.10 

3L.08 

007-8 

8L.11 

3L.14 

5830 

8L.13 

3S.06 

8666 

8667 

>    8L. 14 

3S.30 

8670 

J 

6439 

8L.15 

3S.30 

8023 

8L.16 

3L.18 

CD 

8L.19 

3L.12 

e 

8L.21 

3S.36 

b 

8L.23 

3L.16 

012-10 

8L.23 

3L.39 

4626 

8L.31 

3S.30 

4874 

8L.32 

3L.28 

6261 

8L.40 

3L.49 

024-11 

8L.49 

3S.65 

a 

8L.  61 

3L.41 

6373 

8L.68 

3S.53 

7362 

8L.69 

3L.07 

4340 

8L.72 

3L.  88 

4301-39 

8L.82 

3L.92 

c 

8L.85 

3S.23 

057-21 

8S.49 

4L.83 

016-6 

8S.45 

4L.42 

6063 

8L.05 

4S.02 

004-12 

8L.10 

4L.10 

4356 

8L.14 

4S.40 

b 

8L.16 

4S.18 

a 

8L.19 

4S.59 

6363 

8L.30 

4L.76 

8603 

8606 
8607 

>  8L.35 

43.42 

8608 

J 

036-16 

8L.69 

4S.66 

5339 

8L.71 

4S.22 

6926 

8L.71 

4L.60 

8456 

8L.75 

4S.22 

8987 

8L.76 

4S.58 

8677 

8L.79 

4S.24 

8004 

8L.84 

4S.27 

8163 

8L.86 

4S.17 

5412 

8L.95 

4L.59 

013-11 

8S.63 

5S.59 

8806 

8S.59 

5L.72 
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Trans- 

5^VTrTbnl 

Breakagf 

3  points 

location 

Ratio 

Ratio 

8-5  

a 

8S.58 

5L.49 

8-5  

053-4 

8S.48 

5L.21 

8-5  

007-17 

8S.47 

5L.32 

8-5  

g 

8S. 44 

5L.28 

8-5  

5570 

8S.35 

5S.47 

8-5  

017-8 

8S.25 

5S.09 

8-5  

5575 

BS.  22 

5S.21 

8-5  

4302-116 

8S.11 

5L.06 

8-5  

7102 

8S.10 

5L.48 

8-5  

f 

8S.08 

5L.02 

8-5  

6406 

8c  tr. 

5ctr. 

8-5  

6402 

8L.07 

5S.07 

8-5  

8997 

8L.08 

5L.16 

8-5  

A- 50 

8L.11 

5S.07 

8-5  

8796 

8L.11 

5L.76 

8-5  

d 

8L.12 

5S.55 

8-5  

045-6 

8L.13 

5L.08 

8-5  

7067 

8L.18 

5S.18 

8-5  

014-5 

8L.18 

5L.19 

8-5  

5777 

8L.19 

5S.13 

8-5-  - 

c 

8L.20 

5S.24 

8-5  

b 

8L.23 

5S.23 

8-5  

8513 

8L.24 

5S.34 

8-5  

8746 

8L.25 

5S.84 

8-5  

002-17 

8L.28 

5L.11 

8-5  

8458 

8L.32 

5S.68 

8-5  

8420 

8L.33 

5S.90 

8-5  

6289 

8L.54 

5L.06 

8-5  

5013 

8L.59 

5S.67 

8-5  

6612 

8L.66 

5S.59 

8-5  

055-20 

8L.67 

5L.81 

5o66 

oL.  /  / 

5L.  32 

8-5  

030-1 

8L.78 

5L.48 

8-5  - 

4636 

8L.79 

5L.23 

8-5  - 

8955 

8L.83 

5L.17 

8-6  

5386 

8S.83 

6S.78 

8-6  — 

b 

8S.76 

6L.79 

8-6  

5605 

8L.22 

6L.36 

8-6  

6873 

8L.29 

6L.21 

8-6  

5028 

8L.31 

6L.21 

8-6-  

058-1 

8L.46 

6ctr. 

8-6  

c 

8L.50 

6L.27 

8-6  — 

6187 

8L.51 

6L.19 

no;  t 
U<i4-1 

oL.  /4 

C  T     J  O 

6L.4<£ 

8-6  

d 

8L.77 

6L.51 

8-6—  

a 

8L.80 

6L.41 

8-6  

017-14 

8L.83 

6S.92 

8-7  

034-17 

8S.59 

7L.05 

8-7  

8349 

BS.  30 

7S.49 

8-7  

5479 

8S.21 

7L.70 

8-7  

8-7  

6531 
6981 

>  8ctr. 

7c  tr. 

Trans- 
location 


8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 

8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 
8-9- 

8-10- 
8-10- 
8-10- 
8-10- 
8-10- 
8-10- 
8-10- 
8-10- 
8-10- 
8-10- 
8-10- 
8-10- 
8-10- 
8-10- 
8-10- 

8-  10- 

9-  1-- 


Symbol 


Breakage  points 


Ratio 


8580 

7c  tr. 

8583 

\  8ctr. 
J 

004-3 

\  8ctr. 

7c  tr. 

016-15 

5499 

8L.08 

7L.05 

5828 

8L.10 

7S.31 

062-16 

8L.17 

7L.15 

4824 

8L.25 

7L.83 

6427 

8L.28 

7L.96 

014-17 

8L.30 

7L.18 

038-8 

8L.46 

7L.52 

4536 

8L.47 

7L.34 

021-1 

8L.49 

7L.72 

7149 

8L.65 

7L.56 

5413 

8L.77 

7L.09 

b 

8S.67 

9L.75 

8661 

BS.  66 

9L.92 

4643 

BS.  37 

9L.11 

c 

8ctr. 

9c  tr. 

8525 

8L.06 

9S.63 

5391 

8L.07 

9S.33 

d 

8L.09 

9S.16 

a 

8L.13 

9L.38 

8951 

8L.13 

9L.77 

034-11 

8L.14 

9L.18 

043-6 

8L.17 

9S.34 

e 

8L.32 

9L.25 

6673 

8L.35 

9S.31 

4775 

8L.42 

9L.  68 

018-12 

8L.  52 

9S.49 

4593 

8L.69 

9L.  65 

6921 

8L.85 

9L.  15 

5300 

8L.  85 

9S.43 

4453 

8L.  86 

9^  6# 

023-15 

BS.  42 

10S.31 

b 

8ctr. 

lOctr. 

5585 

8ctr. 

lOctr. 

6653 

8L.04 

10L.06 

K-7 

8L.07 

10S.22 

9020 

8L.  13 

10S.50 

6488 

8L.14 

10S.34 

5287 

8L.17 

10S.33 

034-19 

8L.24 

10L.28 

001-5 

8L.30 

10S. 57 

d 

8L.39 

10L. 16 

c 

8L.41 

10S.56 

6128 

8L.43 

10S.49 

a 

8L.48 

10S.48 

5944 

8L.75 

10L.40 

e 

8L.84 

10S.37 

035-10 

9S.67 

1L.89 
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Trans- 
location 

Symbol 

Ereakage  points 

Ratio 

Ratio 

9_1  

4997 

9S.28 

1L.37 

9_1  

7535 

9S.27 

1S.33 

9_1  

4995 

9S.20 

1L.19 

9_1  

4398 

9S.19 

1L.51 

9_1  

5622 

9L.12 

1L.10 

9_1  

024-7 

9L.13 

IS. 71 

9_1  

8389 

9L.13 

1L.74 

9_1  

a 

9L.15 

IS.  13 

9_1  

8918 

9L.20 

IS.  21 

9_1  

c 

9L.22 

IS. 48 

9_1  

8886 

^-  9L.23 

1L.33 

9_1  

8889 

9_1  

48-34-2 

9L.24 

IS.  51 

9_1  

8001 

9L.24 

IS.  51 

9_1  

8460 

9L.24 

IS.  13 

9_1  

d 

9L.25 

1L.42 

9_1  

8265 

9L.27 

IS.  58 

9_1  

8129 

9L.27 

IS.  53 

9_1  

8302 

9L.29 

IS.  55 

9_1  

6328 

9L.40 

1L.79 

9_1  

6762 

9L.53 

IS.  16 

9_1  

b 

9L.60 

1L.50 

9_1  

8824 

9L.83 

IS.  06 

9_1  

9021 

9L.83 

1L.26 

9_2  

5831 

9S.72 

2L.63 

9_2  

062-11 

9S.  53 

2L.21 

9_2  

c 

9S.33 

2S.49 

9-2  

6656 

9S.31 

2L.32 

9_2  

5257 

9L.20 

2L.28 

9-2  

b 

9L.22 

2S.18 

9-2  

5711 

9L.23 

2S.24 

9_2  

055-14 

9L.  27 

2S.28 

9-2-  

d 

9L.27 

2L.83 

9-2  

a 

9L.58 

2S.36 

9-2-  

7096 

9L.66 

2S.57 

9_2  

5208 

9L.68 

2L.76 

9_2  

(2-8a) 

9L.72 

2S.27 

9_3  

f 

9S.69 

3L.63 

9_3  

6722 

9S.66 

3S.66 

9_3  

034-11 

9S.36 

3L.46 

9-3  - 

5775 

9S.24 

3L.09 

9  3  

020-5 

9ctr. 

3ctr. 

9_3  

c 

9L.12 

3L.09 

9_3  

8447 

9L.14 

3S.44 

9  3  

g 

9L.14 

3L.40 

9_3  

a 

9L.16 

3L.11 

9_3  

8562 

9-3  

8568 

l  9L.22 

3L.65 

9-3-  

8572 

9-3  

8574 

9_3  

d 

9L.26 

3L.13 

Trans— 

1  Pt  r*  o  ~t"  n  r\T\ 

J-\J\jCL  UJ.U1J 

Symbol 

Breakage 

points 

Ratio 

Ratio 

9-3  

030-2 

9L.30 

3S.39 

9-3  

h 

9L.33 

3L.09 

9-3  

8465 

9L.41 

3S.27 

9-3  

4727 

9L.42 

3L.54 

9-3  

5285 

9L.49 

3L.51 

9-3  

b 

9L.53 

3L.48 

9-3  

4963 

9L.57 

3L.76 

9_3  

5643 

9L.64 

3S.55 

9_3  

7041 

9L.70 

3S.59 

9-3  

064-11 

9L.81 

3L.17 

9-3  

054-18 

9L.82 

3S.88 

9_3  

8032 

9L.96 

3S.  26 

9_4  

6504 

9S.83 

4L.09 

9-4  

6222 

9S.68 

4L.03 

9-4  

5657 

9S.25 

4L.33 

9_4  

8636 

J-  9S.09 

4L.94 

9-4  

8649 

9-4  

d 

9L.17 

4L.12 

9_4  

5918 

9L.18 

4S.24 

9_4.  

f 

9L.18 

4L.  55 

9_4  

e 

9L.26 

4S.53 

9-4  

004-7 

9L.26 

4L.28 

9_4  

g 

9L.27 

4S.27 

9-4  

5828 

9L.27 

4L.  61 

9-4  

c 

9L.29 

4L.82 

9-4  

b 

9L.29 

4L.90 

9_4  

4304-82 

9L.37 

4S.22 

9-4  

4373 

9L.39 

4L.29 

9-4  

5884 

9L.49 

4L.40 

9-4  

4307-12 

9L.55 

4S.48 

9-4  

a 

9L.58 

4L.16 

9-4  

5788 

9L.82 

4L.72 

9-4  

5574 

9L.87 

4L.80 

9-4  

4333 

9L.93 

4L.41 

9-5  

8457 

9S.83 

5L.78 

9-5  

6057 

9S.52 

5S.15 

9_5  

4871 

9S.38 

5L.71 

9-5  

8854 

9S.36 

5S. 33 

9_5  

a 

9S.17 

5L.69 

9_5  

8386 

9S.13 

5L.87 

9-5  

4817 

9S.07 

5L.06 

9-5-  

020-7 

9ctr. 

5ctr. 

9_5  

5614 

9L.06 

5L.09 

9_5  

c 

9L.10 

5S.07 

9-5  

d 

9L.10 

5L.14 

9_5  

8895 

9L.11 

5L.37 

9-5-  

4305-22 

9L.15 

5L.42 

9-5  

015-10 

9L.20 

5L.50 

9-5-  

B-91 

9L.21 

5S.23 

9-5  

8591 

9L.25 

5S.09 

9_5  

008-18 

9L.26 

5L.29 
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Trans- 
location 

Symbol 

Breakag 

e  points 

Ratio 

Ratio 

9-5  

022-11 

9L.27 

5S.  30 

9-5  

B-94 

9L.27 

5S.17 

9-5--  

b 

9L.44 

5L.68 

9_5  

4790 

9L.45 

5L.34 

9_5  

044-8 

9L.55 

5L.33 

9_5  

4352 

9L.61 

5L.48 

9_5  

4305-12 

9L.64 

5L.41 

9-5  

032-8 

9L.70 

5L.19 

9-5  

6200 

9L.71 

5L.81 

9-5  

e 

9L.74 

5L.46 

9_5  

8936 

9L.80 

5L.43 

9-5  

013-9 

9L.82 

5L.51 

9-5  

8704 

9L.85 

5L.35 

9_5  

068-12 

9L.86 

5S.71 

9_5  

7205 

9L.90 

5L.21 

9_5  

5368 

9L.95 

5L.87 

9_6  

8536 

9S.81 

6L.18 

9-6  

5454 

9S.75 

6ctr. 

9-6  

8439 

9S.73 

6L.06 

9_6  

8768 

9S.61 

6L.89 

9_6  

8592 

9S.41 

6L.19 

9_6  

b 

9S.37 

6L.10 

9-6  

4505 

9ctr. 

6L.13 

9-6  

e 

9L.24 

6L.18 

9-6  

018-12 

9L.25 

6L.21 

9_6  

6019 

9L.26 

6L.27 

9_6  

6270 

9L.28 

6L.19 

9-6  

c 

9L.29 

6L.15 

9_6  

4778 

9L.30 

6S.80 

9-6  

5831 

9L.30 

6L.27 

9_6  

043-1 

9L.36 

6L.36 

9_6  

a 

9L.40 

6S.79 

9-6  

067-6 

9L.47 

6S.39 

9_6  

017-14 

9L.50 

6S.80 

9_6  

8906 

9L.59 

6L.27 

9_6  

d 

9L.82 

6S.73 

9_6  

5964 

9L.  83 

6L.47 

9_7  

6482 

9S.97 

7L.01 

9_7  

6978 

9S.83 

7L.62 

9_7  

7074 

9S.80 

7L.03 

9-7  

8659 

9S.35 

7S.55 

9_7  

b 

9S.19 

7S.76 

9_7  

027-9 

9S.18 

7L.61 

9_7  

a 

9S.07 

7L.63 

9-7  

4363 

9ctr. 

7c  tr. 

9_7  

6225 

9ctr. 

7c  tr. 

9-7  

8383 

9ctr. 

7ctr. 

9-7  

4713 

9ctr. 

7L.60 

9-7  

071-1 

9L.07 

7S.70 

9-7  

8558 

9L.16 

7S.22 

9-7  

8611 

9L.18 

7L.23 

Trans- 
location 

Symbol 

Breakag 

3  points 

Ratio 

Ratio 

9-7  

c 

9L.22 

7L.14 

9_7  

5074 

9L.53 

7S.48 

9_7  

008-16 

9L.62 

7L.51 

9_7  

053-8 

9L.77 

7S.  51 

9-7  

5381 

9L.78 

7L.85 

9_7  

008-3 

9L.85 

7L.80 

9-7  

032-13 

9L.  88 

7L.82 

9-8  

4453 

9S.68 

8L.86 

9_8  

8525 

9S.63 

8L.06 

9_8  

018-12 

9S.49 

8L.52 

9_8  

5300 

9S.43 

8L.85 

9_8  

043-6 

9S.34 

8L.17 

9_8  

5391 

9S.33 

8L.07 

9_8  

6673 

9S.31 

8L.35 

9_8  

d 

9S.16 

8L.09 

9_8  

c 

9ctr. 

8ctr. 

9-8  

4346 

9L.11 

8S.37 

9-8  

6921 

9L.15 

8L.85 

9-8  

034-11 

9L.18 

8L.14 

9-8  

e 

9L.25 

8L.32 

9_8  

a 

9L.38 

8L.13 

9-8  

4593 

9L.65 

8L.69 

9_8  

4775 

9L.68 

8L.42 

9_8  

b 

9L.75 

8S.  67 

9_8  

8951 

9L.77 

8L.13 

9_8  

8661 

9L.92 

8S.  66 

9-10  

059-10 

9S.31 

10L. 53 

9-10  

8630 

9S.28 

10L.37 

9-10  

B-49 

9S.21 

10L. 60 

9-10  

b 

9S.13 

10S.40 

9-10  

a 

9L.14 

10L.92 

9-10  

A-75 

9L.24 

10L.30 

9-10  

4303-9 

9L.26 

10S.44 

9_10  

5488 

9L.57 

10L. 89 

9-10  

041-4 

9L.67 

10L.92 

9_10  

041-6 

9L.70 

10L. 90 

9_10  

7103 

9L.73 

10L. 88 

10-1  

015-9 

10S.46 

1L.67 

10-1  

b 

10S.39 

1L.19 

10-1  

4885 

10c tr. 

lctr. 

10-1  

007-19 

10L.08 

IS.  07 

10-1  

g 

10L.21 

IS.  80 

10-1  

B-29 

10L.26 

1L.93 

10-1  

f 

10L.30. 

IS.  04 

10-1  

e 

10L.31 

1L.16 

10-1  

a 

10L.33 

1L.29 

10-1  

8770 

10L.38 

1L.09 

10-1  

001-3 

10L.48 

1L.86 

10-1  

8375 

10L.64 

1L.69 

10-1  

d 

10L. 68 

1L.50 
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TABLE  4. --Continued. 


Trans- 

Symbol 

Breakag 

e  points 

location 

Ratio 

Eatio 

10-1  

5273 

10L. 69 

1L.17 

10-1  

c 

10L.74 

1L.43 

10-1  

10-1  

8465 
8491 

^10L.76 

1L.45 

10-1  

068-14 

10L.79 

1L.16 

10-2  

1-3 

10S.40 

2L.30 

10-2  

5561 

10S.16 

2L.35 

10-2  

5830 

10L.12 

2L.12 

10-2  

4484 

10L.  14 

2S.09 

10-2  

035-2 

10L.19 

2L.85 

10-2  

8219 

10L.35 

2L.50 

10-2  

043-10 

10L.40 

2S.89 

10-2  

a 

10L.55 

2L.16 

10-2  

5651 

10L. 62 

2S.71 

10-2  

063-1 

10L.71 

2L.19 

10-2  

b 

10L.75 

2S.50 

10-2  

8864 

10L.76 

2S.10 

10-2  

011-9 

10L.76 

2L.39 

10-2  

6853 

10L.86 

2L.79 

10-3  

8412 

10S.36 

3S.39 

10-3  

8349 

lOctr. 

3S.38 

10-3  

a 

10L. 22 

3L.16 

10-3  

5892 

10L.25 

3S.17 

10-3  

b 

10L. 27 

3L.19 

10-3  

4382 

10L.29 

3S.38 

10-3  

4383 

10L.30 

3S.23 

10-3  

c 

10L.30 

3L.22 

10-3  

7464 

10L.60 

3S.47 

10  3  

036-15 

10L.64 

3L.48 

10-3  

063-1 

10L.71 

3S.25 

10-3  

044-10 

10L.72 

3L.77 

10-3  

6691 

10L. 87 

3L.30 

10-4  

073-8 

10S.74 

4L.41 

10-4  

057-14 

10S.48 

4L.56 

10-4  

8541 

10c tr. 

4S.45 

10-4  

6662 

10L.03 

4L.04 

10-4  

e 

10L. 14 

4L.14 

10-4  

f 

10L.14 

4L.94 

10-4  

c 

10L.18 

4S.64 

10-4  

024-16 

10L.18 

4L.75 

10-4  

021-5 

10L.33 

4L.34 

10-4  

d 

10L.36 

4S.36 

10-4--   

6587 

10L.51 

4L.55 

10-4  

b 

10L.60 

4L.15 

10-4  

10-4  

9028 
9029 

Viol.  89 

4S.57 

10-5  

5188 

10S.65 

5L.37 

10-5  

022-20 

10S.62 

5L.65 

10-5  

8345 

10S.61 

5L.87 

Trans- 
location 

Symbol 

Breakags 

2  points 

Ratio 

Ratio 

10-5  

031-18 

10S.55 

5S.58 

10-5  

a 

10S.54 

5L.14 

10-5  

5290 

10S.49 

5L.78 

10-5  

073-6 

10S.41 

5L.13 

10-5  

6760 

10S.40 

5S.78 

10-5  

5557 

10S.39 

5L.92 

10-5  

b 

10S.25 

5L.09 

10-5  

6830 

lOctr. 

5etr. 

10-5  

5679 

10L. 15 

5S.16 

10-5  

7142 

10L.17 

5L.73 

10-5  

4801 

10L.23 

5L.91 

10-5  

X-57-16 

10L.42 

5S.42 

10-5  

5355 

10L.45 

5S.  77 

10-5  

006-11 

10L. 52 

5L.49 

10-5  

5688 

10L.53 

5L.78 

10-5  

6061 

10L. 67 

5S.60 

10-5-  — 

5653 

10L.71 

5S.76 

10_5  

5358 

10L.76 

5L.10 

10  5  

4384 

10L.79 

5L.13 

10-6  

4347 

10S. 81 

6L.65 

10-6  

4833 

10S.78 

6L.83 

10-6  

4307-12 

10S.71 

6L.74 

10-6  

e 

10S.43 

6L.14 

10-6  

c 

10S.36 

6L.51 

10-6  

f 

10S. 28 

6S.92 

10-6  

5780 

10L. 13 

6L.93 

10-6  

a 

10L.15 

6L.75 

10-6  

5519 

10L.17 

6S.75 

10-6  

g 

10L.20 

6L.  85 

10-6  

8645 

10L. 28 

6L.21 

10-6  

8651 

10L.28 

6L.27 

-10-6  

b 

10L.29 

6L.12 

10-6  

d 

10L.29 

6L.16 

10-6  

5253 

10L.41 

6S.80 

10-6  

044-8 

10L.51 

6L.48 

10-6  

8904 

10L. 83 

6L.51 

10-6  

h 

10L.87 

6L.47 

10-7  

4356 

10S.37 

7L.70 

10-7  

022-15 

lOctr. 

7ctr. 

10-7  

015-12 

lOctr. 

7ctr. 

10-7  

4422 

10c tr. 

7L.79 

10-7  

a 

10L.06 

7L.23 

10-7  

019-3 

10L.47 

7L.17 

10-7  — 

7356 

10L. 88 

7S.75 

10-8  

001-5 

10S. 57 

8L.30 

10-8  

c 

10S.56 

8L.41 

10-8  

9020 

10S.50 

8L.13 

10-8  

a 

10S.48 

8L.48 

10-8  

6128 

10S.47 

8L.43 

10  8  

e 

10S.37 

8L.84 
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TABLE  4. --Continued. 


Trans- 
location 


10-8- 
10-8- 
10-8- 
10-8- 
10-8- 
10-8- 
10-8- 
10-8- 
10-8- 
10-8- 

10-9- 


Symbol 


Breakage  points 


Ratio 


6488 

10S.34 

8L.14 

5287 

10S.33 

8L.17 

023-15 

10S.31 

8S.42 

Iv—  f 

1  OQ  Op 

8T  07 

b 

lOctr. 

8ctr. 

5585 

lOctr. 

8ctr. 

6653 

10L.06 

8L.04 

d 

10L.16 

8L.39 

034-19 

10L.28 

8L.24 

5944 

10L.40 

8L.75 

4303-9 

10S.44 

9L.26 

Ratio 


Trans- 
location 


10-9- 
10-9- 
10-9- 
10-9- 
10-9- 
10-9- 
10-9- 
10-9- 
10-9- 
10-9- 


Stymbol 


b 

A-75 

8630 

059-10 

B-49 

7103 

5488 

041-6 

a 

041-4 


Breakage  points 


Ratio 


10S.40 
10L.30 
10L.37 
10L.53 
10L.60 
10L. 88 
10L.89 
10L. 90 
10L.92 
10L.92 


Ratio 


9S.13 
9L.24 
9S.28 
9S.31 
9S.21 
9L.73 
9L.57 
9L.70 
9L.14 
9L.67 
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TABLE  5. --Breakage  point  positions  and  densities  for  all  chromosomes,  and  for  chromosome 
arms  and  sections  of  these  arms,  in  the  total  population  of  translocations. 


Chromosome 
threads 
involved 

Mean 
position 

Total 
length 

Density  of  breaks,  oh. /ex.,  in- 

- 

Lfi-lUfi 

3(V-40u 

Section 
A-0n-50fi 

1_10  

0.410 

1.000 

1.432 

0.841 

0.752 

0.422 

0.403 

1S-10S  

.418 

.966 

1.331 

.744 

.535 

.388 

— 

1L-10L  

.406 

1.020 

1.562 

.932 

.835 

.450 

.405 

IS  

.389 

.851 

1.630 

.98 

.709 

.462 

-- 

1L  

.400 

.831 

1.787 

1.074 

.812 

.585 

.598 

2S  

.447 

.771 

1.182 

1.035 

.776 



-- 

2L  

.427 

1.002 

1.405 

1.080 

.897 

.464 

-- 

3S  

.381 

1.054 

1.408 

.647 





-- 

3L  

.347 

.830 

2.032 

.84 

.775 

.485 

-- 

4S  

.362 

.930 

1.695 

.556 

-- 

4L  

.429 

.850 

1.370 

.954 

.  954 

.541 

-- 

5S  

.405 

1.197 

1.487 

.888 

.489 

-- 

5L  

.413 

1.243 

1.438 

1.046 

.806 

.267 

-- 

6S  

.802 

.940 

.978 

1.800 

-- 

— 

-- 

6L  

.393 

1.110 

1.645 

1.153 

.54 

.504 

-- 

7S  

.394 

.992 

1.274 

-- 

7L  

.413 

.930 

1.600 

.524 

1.163 

.334 

-- 

8S  

.360 

1.310 

1.130 

8L  

.387 

1.180 

1.615 

.867 

.889 

.413 



9S  

.391 

1.010 

1.232 

.677 

9L  

.426 

1.280 

1.463 

.785 

.687 

10S  

.415 

1.110 

.981 

10L  

.440 

.920 

1.212 

.772 

.736 
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TABLE  6. — Breakage  point  positions  and  densities  for  3  subpopulations  of  translocations 

produced  by  ionizing  radiation  treatments. 


Breakage  positions  and 

densities  of 

chromosomes 

of  radiation- treated — 

Gtir  omo  s  om6 

Seed— 15,000  r.  X-ray 

Seed- -Bikini  Lot  3 

Pollen--!, 000  r.  X-ray 

+V|T*P  prlq 

involved 

Density  of 

Density  of 

Mean  break 

Density  of 

Mean  break 

Mean  break 

position 

breaks, 

position 

breaks, 

position 

breaks, 

ob./ex. 

ob./ex. 

ob./ex. 

n    i  n 

i  nnn 

X.  UUU 

i  nnn 

n  3Q7 

i  nnn 
x .  uuu 

xo- xUo  

3  #9 

X  •  \JJJ  X 

Al  ft 

i  n^n 

QQn 

l  t     "1  HT 

9#? 

/on 

Q79 

39? 

1  no7 

X  •  uu  / 

1  Q 

3ftn 

•  Juu 

•  U<CH- 

•  'rrU 

75ft 

359 
.  -j  j  y 

7ft7 

n  t 

•  —>  / — ' 

591 

376 
•    /  u 

1    1 93 

3?A 

73ft 

1  c; 

.434 

.  591 

.483 

.  920 

.395 

OT 

.408 

.  766 

.  526 

.  937 

379 

1. 190 

.  272 

1. 576 

.407 

1. 607 

.364 

.  986 

"3T 

.364 

.808 

.403 

.  786 

.333 

ft79 

•  U  /  > 

/Q__   

337 

776 

320 

1  037 

397 

•  r 

/T__  

.417 

.  710 

.428 

.841 

.436 

1. 046 

*5  Q  

.  285 

1.364 

.4-59 

1.418 

.487 

1. 191 

*5T  

.389 

1.031 

.412 

.882 

.382 

1.285 

.784 

1.461 

.  800 

.  813 

789 

.  944 

ftT__                                 _  _ 

.350 

1.190 

.398 

1.250 

.317 

.864 

7<;  

.515 

.793 

.297 

1.567 

.411 

.806 

7T  

.452 

1.352 

.478 

.778 

.367 

1.068 

oc  .  

.330 

.882 

.297 

1.030 

.390 

1.555 

8L  

.438 

1.140 

.451 

1.420 

.401 

1.246 

9S  

.409 

1.470 

.370 

1.020 

.360 

.660 

9L  

.580 

1.195 

.354 

1.164 

.483 

1.138 

10s  

.290 

1.020 

.472 

.990 

.460 

1.147 

10L  

.353 

.950 

.350 

.637 

.506 

.903 
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TABLE  7. — Breakage  points  for  inversions  isolated  from  various  ionizing  radiation 

treatments. 


Symbol 

Chromosome 

Breakage  points 

Ratio 

Ratio 

4345  

11 

S.85 

L.56 

4932  

11 

S.41 

L.35 

5357  

11 

C  1Q 

O  •  X.S 

5517  

11 

S.37 

L.05 

sftprt-  

T1 
±  X 

S.82 

L.46 

6760  

11 

S.88 

L.67 

4305-25  

11 

L.71 

L.95 

5083  

11 

L.70 

L.87 

5131  

11 

L.46 

L.82 

4333  

12 

S.88 

L.50 

5334  

12 

S.64 

L.96 

5342  

12 

S.76 

L.86 

5407  

12 

S.91 

L.50 

7006  

12 

S.81 

L.85 

8541  

12 

S.36 

L.82 

8865  

12 

S.06 

L.05 

48-51-4  

12 

S.73 

L.70 

003-20  

12 

S.38 

L.44 

005-19  

12 

S.69 

L.58 

4629  

12 

L.26 

L.67 

5392  

12 

L.13 

L.51 

6027  

12 

L.24 

L.76 

6597  

12 

L.08 

L.22 

6131  

13 

S.26 

L.09 

6839  

13 

S.72 

L.42 

8583  

13 

3.55 

L.82 

8664  

13 

S.39 

L.54 

025-6  

13 

S.46 

L.80 

5272  

13 

L.  19 

L.72 

6784  

13 

L.21 

L.70 

4791  

14 

S.89 

L.72 

6323  

14 

S.24 

L.39 

4301  

14 

L.03 

L.38 

Symbol 


5876  

5887  

5965  

6748  

5068  

5431  

5583  

5787  

6329  

7088  

8611  

8623  

8624  

002-16  

4305-22— 
8463  

6669  

8452  

8604  

014-11  

5250  

020-15  

5262  

5803  

6482  

8540  

8544-  

8545  

002-12  

5949  

5570  


Chromosome 


} 


14 
14 
14 
14 

15 
15 
15 
15 
15 
15 

15 

15 
15 
15 

16 
16 
16 
16 

17 
17 
17 
17 
17 

17 


18 
18 

110 


Breakage  points 


Ratio 


L.24 
L.16 
L.19 
L.16 

S.21 
S.80 
S.09 
S.78 
S.41 
S.42 

S.67 

S.51 
L.26 
L.65 

S.38 
S.77 
S.85 
S.80 


51 
89 
11 
17 
31 


L.12 


S.51 
L.  10 

S.57 
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